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1 INTRODUCTION

The Endangered Species Act of 1973 (ESA), as amended (16 U.S.C. 1531 et seq.) establishes a
national program for conserving threatened and endangered species of fish, wildlife, plants, and
the habitat they depend on. Section 7(a)(2) of the ESA requires Federal agencies to insure that
their actions are not likely to jeopardize the continued existence of endangered or threatened
species or adversely modify or destroy their designated critical habitat. Federal agencies must do
so in consultation with National Marine Fisheries Service (NMFS) for threatened or endangered
species (ESA-listed), or designated critical habitat that may be affected by the action that are
under NMFS jurisdiction (50 C.F.R. §402.14(a)). If a Federal action agency determines that an
action “may affect, but is not likely to adversely affect” endangered species, threatened species,
or designated critical habitat and NMFS concurs with that determination for species under
NMEFS jurisdiction, consultation concludes informally (50 C.F.R. §402.14(b)).

Section 7(b)(3) of the ESA requires that at the conclusion of consultation, NMFS provides an
opinion stating whether the Federal agency’s action is likely to jeopardize ESA-listed species or
destroy or adversely modify designated critical habitat. If NMFS determines that the action is
likely to jeopardize listed species or destroy or adversely modify critical habitat, NMFS provides
a reasonable and prudent alternative that allows the action to proceed in compliance with section
7(a)(2) of the ESA. If an incidental take is expected, section 7(b)(4) requires NMFS to provide
an incidental take statement (ITS) that exempts take incidental to an otherwise lawful action, and
specifies the impact of any incidental taking, including reasonable and prudent measures (RPMs)
to minimize such impacts and terms and conditions to implement the RPMs.

The Federal action agencies for this consultation are the National Science Foundation (NSF) and
the NMFS’s Permits and Conservation Division. Two federal actions are considered in this
biological and conference opinion (opinion). The first is the NSF’s proposal to fund a seismic
survey on the Cascadia Subduction Zone in the Northeast Pacific Ocean to take place in May
2021, in support of an NSF-funded collaborative research project led by Columbia University’s
Lamont-Doherty Observatory (L-DEO). The second is the NMFS Permits and Conservation
Division’s proposal to issue an incidental harassment authorization (IHA) authorizing non-lethal
“takes” by Level A and Level B harassment (as defined by the Marine Mammal Protection Act
[MMPA]) of marine mammals incidental to the planned seismic survey, pursuant to section 101
(a)(5)(D) of the MMPA, 16 U.S.C. § 1371(a)(5)(D).

This consultation, opinion, and incidental take statement, were completed in accordance with
ESA section 7, associated implementing regulations (50 C.F.R. §§402.01-402.16), and agency
policy and guidance. This consultation was conducted by the NMFS Office of Protected
Resources Endangered Species Act Interagency Cooperation Division (hereafter referred to as
“we” or “our”). We also completed an Essential Fish Habitat (EFH) consultation on the proposed
action in accordance with section 305(b)(2) of the Magnuson-Stevens Fishery Conservation and
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Management Act (MSA; 16 U.S.C. § 1801 et seq.) and implementing regulations at 50 CFR Part
600. Consistent with Secretarial Order (#3206): American Indian Tribal Rights, Federal-Tribal
Trust Responsibilities, and the Endangered Species Act, we conducted outreach with affected
tribes in the action area to discuss how the proposed action may impact tribal trust resources.

This document represents the NMFS ESA Interagency Cooperation Division’s opinion on the
effects of the proposed actions on endangered and threatened marine mammals, sea turtles, and
fishes and designated and proposed critical habitat for those species. A complete record of this
consultation is on file at the NMFS Office of Protected Resources in Silver Spring, Maryland.

1.1 Background

The NSF is proposing to fund and conduct a marine seismic survey for scientific research
purposes and data collection in the Cascadia Subduction Zone in the Northeast Pacific Ocean off
the coasts of Oregon, Washington, and Vancouver Island, Canada in the summer of 2021. The
National Science Foundation, as the research funding and action agency, has a mission to
“promote the progress of science; to advance the national health, prosperity, and welfare; to
secure the national defense...” The proposed seismic survey will collect data in support of a
research proposal that has been reviewed under the National Science Foundation merit review
process and identified as a National Science Foundation program priority. In conjunction with
this action, the NMFS Permits and Conservation Division proposes the issuance of an [HA
pursuant to the MMPA requirements for incidental takes of marine mammals that could occur
during the NSF seismic survey. This document represents the NMFS ESA Interagency
Cooperation Division’s opinion on the effects of the two proposed federal actions on threatened
and endangered species, and has been prepared in accordance with section 7 of the ESA. Both
the NSF and the NMFS Permits and Conservation Division have conducted similar actions in the
past that have been the subject of ESA section 7 consultations. The previous opinions for NSF’s
seismic surveys in the vicinity of the proposed action area, which include Northeast Pacific
(2012), Oregon (2017; FPR-2017-9195), and the Western Gulf of Alaska (2019; OPR-2018-
00010) and the issuance of an IHA for each survey, determined that the authorized activities
were not likely to jeopardize the continued existence of ESA-listed species, or result in the
destruction or adverse modification of designated critical habitat.

The principal investigators worked with the NSF and L-DEO to consider potential times to carry
out the proposed seismic surveys. Key factors taken into consideration included environmental
conditions (i.e., the seasonal presence of marine mammals, sea turtles, and sea birds), weather
conditions, equipment, and optimal timing for other proposed seismic surveys using the R/V
Marcus G. Langseth.

Due to operational delays related to the coronavirus pandemic, the NSF delayed the start of the
proposed action from the summer of 2020 to May 20, 2021. Seismic activities would begin on
June 1, and last for 37 days, ending on or about July 7. The change in timing for the proposed
action does not change the ESA-listed species we expect to occur in the action area.
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1.2 Consultation History

This opinion is based on information provided in the NSF draft environmental
assessment/analysis (EA) prepared pursuant to the National Environmental Policy Act, L-DEO’s
MMPA [HA application, the NMFS Permits and Conservation Division’s notice of a proposed
IHA prepared pursuant to the MMPA, and information from previous NSF seismic surveys in the
vicinity of the action area. Our communication with the NSF and NMFS Permits and
Conservation Division regarding this consultation is summarized as follows:

e October 2,2019: The NSF submitted a request for a species list.

e November 8, 2019: The NSF submitted the draft initiation package to the ESA
Interagency Cooperation Division for review.

e November 25, 2019: The NSF submitted a revised draft EA which included additional
activities left out of the original draft.

e December 10, 2019: The ESA Interagency Cooperation Division determined the
initiation package was complete and initiated consultation with NSF.

e January 28, 2020: The ESA Interagency Cooperation Division, with cooperation from
the NMFS West Coast Region’s tribal liaison, sent notification letters to 18 tribes whose
tribal trust resources may be affected by the proposed action. The purpose was to set up a
webinar for the affected tribes to provide them with information on the proposed action
and to request their input under Secretarial Order (#3206): American Indian Tribal
Rights, Federal-Tribal Trust Responsibilities, and the Endangered Species Act.

e February 4, 2020: The ESA Interagency Cooperation Division met with representatives
from the headquarters’ and the NMFS West Coast Region’s Office of Habitat
Conservation to discuss the Essential Fish Habitat (EFH) consultation for the proposed
action.

e March 18, 2020: The Permits Division submitted their initiation package to the ESA
Interagency Cooperation Division for review. The ESA Interagency Cooperation
Division reviewed the package, determined it was complete, and initiated consultation on
the same date.

e April 10, 2020: The NSF informed the ESA Interagency Cooperation Division that, due
to complications arising from the coronavirus pandemic, the proposed action would be
delayed to July 1, 2020.

e May 29, 2020: The NSF informed the ESA Interagency Cooperation Division and the
Permits Division that the proposed action would be further delayed to the summer of
2021 due to logistical concerns arising from the coronavirus pandemic. The NSF stated
they would provide additional details about the timing and any changes to the proposed
survey lines as those details became available. The consultation was placed on hold.

e January 2021: The NSF confirmed the rescheduled dates for the proposed action. The
proposed action will take place starting on May 20, 2021, with seismic activities to begin
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on June 1, 2021. The ESA Interagency Cooperation Division and the Permits Division
resumed work on the ESA section 7 consultation and MMPA THA, respectively,
following the notification by the NSF.

e February 5, 2021: The ESA Interagency Cooperation Division sent notice to each of the
18 tribes to inform them of the proposed action’s new start date, and to invite them to a
rescheduled informational webinar on the proposed action.

e February 17,2021: The ESA Interagency Cooperation Division held an informational
webinar for representatives from concerned tribes about the proposed action. In
attendance were:

o Representatives from the Makah, Quinault, and Quileute Tribes

o Amilee Wilson, NMFS West Coast Region Tribal Liaison

o Jolie Harrison and Amy Fowler, NMFS Permits Division

o Cathy Tortorici and Colette Cairns, NMFS ESA Interagency Cooperation
Division

o George Galasso and Katie Wrubel, NOAA Olympic Coast National Marine
Sanctuary

o Holly Smith, National Science Foundation.

e March 3, 2021: Makah Tribal Councilman Timothy Greene sent a letter to the ESA
Interagency Cooperation Division recommending actions NMFS and NSF could take to
mitigate the effects of the proposed action to tribal trust resources.

e March 19, 2021: The West Coast Region Tribal Liaison sent responses to several
questions posed by attendees during the February 17 webinar. These responses were
developed in cooperation with the NSF and the ESA Interagency Cooperation Division.
Also on this date, the ESA Interagency Cooperation Division met with biologists from
the West Coast Region Habitat Conservation Division to discuss the EFH consultation.

e March 31, 2021: The West Coast Region Habitat Conservation Division completed the
EFH consultation and provided it to the ESA Interagency Cooperation Division for
incorporation in the ESA consultation document.

e April 6,2021: NOAA held a fisheries coordination meeting with representatives from the
Makah, Quinault, and Quileute Tribes to discuss coordinating notification to the Tribes
during the NSF’s action.

e April 21, 2021: The NMFS Office of Protected Resources responded to Councilman
Greene with a letter describing our response to his recommendations. Our response
detailed how the recommendations were incorporated into the proposed IHA.

2 THE ASSESSMENT FRAMEWORK

Section 7(a)(2) of the ESA requires Federal agencies, in consultation with NMFS, to ensure that
their actions are not likely to jeopardize the continued existence of endangered or threatened
species; or adversely modify or destroy their designated critical habitat.
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“Jeopardize the continued existence of” means to engage in an action that reasonably would be
expected, directly or indirectly, to reduce appreciably the likelihood of both the survival and
recovery of an ESA-listed species in the wild by reducing the reproduction, numbers, or
distribution of that species” (50 C.F.R. §402.02).

“Destruction or adverse modification” means a direct or indirect alteration that appreciably
diminishes the value of critical habitat as a whole for the conservation of a listed species (50
C.F.R. §402.02).

An ESA section 7 assessment involves the following steps:

Description of the Proposed Action (Section 3): We describe the proposed action and those
aspects (or stressors) of the proposed action that may have effects on the physical, chemical, and
biotic environment. This section also includes the avoidance and minimization measures that
have been incorporated into the project to reduce the effects to ESA-listed species.

Action Area (Section 4): We describe the action area with the spatial extent of the stressors from
the action.

Endangered Species Act-Listed Species and Proposed or Designated Critical Habitat Present in
the Action Area (Section 5): We identify the ESA-listed species and designated critical habitat
that are likely to co-occur with the stressors produced by the proposed action in space and time.

Potential Stressors (Section 6): We identify the stressors that could occur as a result of the
proposed action and affect ESA-listed species and designated critical habitat. We include a
section (Section 7.1) for stressors that are not likely to adversely affect the species that are
analyzed further in this opinion.

We also identify those Species and Critical Habitat Not Likely to be Adversely Affected (Section
7) and detail our effects analysis for these species and critical habitats (Sections 7.2 and 7.2.5).

Status of Species and Critical Habitat Likely to be Adversely Affected (Section 8): We examine
the status of each species and critical habitat that may be adversely affected by the proposed
action.

Environmental Baseline (Section 9): We describe the environmental baseline in the action area
as the condition of the listed species and designated critical habitat in the action area, without the
consequences to the listed species or designated critical habitat caused by the proposed action.
The environmental baseline includes the past and present impacts of all Federal, State, or private
actions and other human activities in the action area, the anticipated impacts of all proposed
Federal projects in the action area that have already undergone formal or early section 7
consultation, and the impact of State or private actions which are contemporaneous with the
consultation in process. The consequences to listed species from ongoing agency activities or
existing agency facilities that are not within the agency’s discretion to modify are part of the
environmental baseline.
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Effects of the Action (Section 10): Effects of the action are all consequences to listed species or
critical habitat that are caused by the proposed action, including the consequences of other
activities that are caused by the proposed action. A consequence is caused by the proposed action
if it would not occur but for the proposed action and is reasonably certain to occur. Effects of the
action may occur later in time and may include consequences occurring outside the immediate
area involved in the action. These are broken into analyses of exposure, response, and risk, as
described below for the species that are likely to be adversely affected by the action.

Exposure, Response, and Risk Analyses (Section 10.2, 10.2.2, and 10.3): We identify the number,
age (or life stage), and sex of ESA-listed individuals that are likely to be exposed to the stressors
and the populations or subpopulations to which those individuals belong. We also identify the
unit(s) of designated critical habitat that are likely to be exposed. This is our exposure analysis.
We evaluate the available evidence to determine how individuals of those ESA-listed species are
likely to respond given their probable exposure. We also consider how designated critical habitat
in terms of changes in function. This is our response analysis (Section 10.2.2). We assess the
consequences of these responses of individuals that are likely to be exposed to the populations
those individuals represent, and the species those populations comprise. We also assess the
consequences of responses of critical habitat to the critical habitat unit(s) and how changes in
function may affect the conservation value of designated critical habitat. This is our risk analysis
(Section 10.3).

Cumulative Effects (Section 11): Cumulative effects are the effects to ESA-listed species and
designated critical habitat of future state or private activities that are reasonably certain to occur
within the action area (50 C.F.R. §402.02). Effects from future Federal actions that are unrelated
to the proposed action are not considered because they require separate ESA section 7
compliance.

Integration and Synthesis (Section 12): With full consideration of the status of the species and
the designated critical habitat, we consider the effects of the action within the action area on
populations or subpopulations and on essential habitat features when added to the environmental
baseline and the cumulative effects to determine whether the action could reasonably be
expected to:

e Reduce appreciably the likelihood of survival and recovery of ESA-listed species in the
wild by reducing its numbers, reproduction, or distribution, and state our conclusion as to
whether the action is likely to jeopardize the continued existence of such species; and/or

e Appreciably diminish the value of designated critical habitat for the conservation of an
ESA-listed species, and state our conclusion as to whether the action is likely to destroy
or adversely modify designated critical habitat.

The results of our jeopardy and destruction and adverse modification analyses are summarized in
the Conclusion (Section 13). If, in completing the last step in the analysis, we determine that the
action under consultation is likely to jeopardize the continued existence of ESA-listed species or

24



NSF Seismic Survey for the Cascadia Subduction Zone and the NMFS Permits Division’s Issuance of an IHA
Tracking No. OPR-2019-03434

destroy or adversely modify designated critical habitat, then we must identify Reasonable and
Prudent Alternative(s) to the action, if any, or indicate that to the best of our knowledge there are
no reasonable and prudent alternatives (see 50 C.F.R. §402.14(h)(3)).

An Incidental Take Statement (Section 14) is included for those actions for which take of ESA-
listed species is reasonably certain to occur in keeping with the revisions to the regulations
specific to ITSs (80 FR 26832, May 11, 2015: ITS rule). The ITS specifies the impact of the
take, reasonable and prudent measures to minimize the impact of the take, and terms and
conditions to implement the reasonable and prudent measures (ESA section 7 (b)(4); 50 C.F.R.
§402.14(1)).

We also provide discretionary Conservation Recommendations (Section 15) that may be
implemented by action agency (50 C.F.R. §402.14(j)). Finally, we identify the circumstances in
which Reinitiation of Consultation (Section 16) is required (50 C.F.R. §402.16). In Section 17,
we present the Magnuson-Stevens Fishery Conservation and Management Act EFH consultation
response.

2.1 Evidence Available for the Consultation

To comply with our obligation to use the best scientific and commercial data available, we
collected information identified through searches of Google Scholar and literature cited sections
of peer reviewed articles, species listing documentation, and reports published by government
and private entities. This opinion is based on our review and analysis of various information
sources, including:

e Information submitted by the NSF and the Permits Division;

e Government reports (including NMFS biological opinions and stock assessment reports);
e NOAA technical memos; and

e Peer-reviewed scientific literature.

These resources were used to identify information relevant to the potential stressors and
responses of ESA-listed species and designated critical habitat under NMFS’ jurisdiction that
may be affected by the proposed action to draw conclusions on risks the action may pose to the
continued existence of these species and the value of designated critical habitat for the
conservation of ESA-listed species.

3 DESCRIPTION OF THE PROPOSED ACTION

“Action” means all activities or programs of any kind authorized, funded, or carried out, in
whole or in part, by federal agencies (50 C.F.R. §402.02).

Two proposed Federal actions were evaluated in this consultation. The first is the National
Science Foundation’s (along with researchers from the L-DEO of Columbia University, the
Woods Hole Oceanographic Institution, and the University of Texas at Austin’s Institute for
Geophysics) proposal to sponsor and conduct a high-energy marine seismic survey on the R/V
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Marcus G. Langseth in the Northeast Pacific Ocean over the Cascadia Subduction Zone in the
summer (June and July) of 2021, with preparation for the survey beginning on or about May 20,
2021. The R/V Marcus G. Langseth is operated by the L-DEO of Columbia University under an
existing cooperative agreement. The principal investigators are Drs. S. Carbotte (L-DEO), P.
Canales (Woods Hole Oceanographic Institution), and S. Han (University of Texas at Austin’s
Institute for Geophysics). Researchers from the U.S. Geological Survey, Dalhousie University,
and Simon Fraser University will also be assisting the principal investigators. The second is
NMEFS Permits and Conservation Division’s issuance of an IHA authorizing non-lethal MMPA
“takes” by Level A and B harassment pursuant to section 101(a)(5)(D) of the MMPA for the
National Science Foundation’s high-energy marine seismic survey in the Northeast Pacific
Ocean.

The proposed NSF action includes a two-dimensional high-energy seismic survey in the
Exclusive Economic Zones of the U.S and Canada, including in U.S. state waters and the
Territorial Waters of Canada. The proposed survey will focus on the Cascadia Subduction Zone.
The acquired data will be used to characterize: 1) the deformation and topography of the
incoming plate; 2) the depth, topography, and reflectivity of the megathrust; 3) sediment
properties and amount of sediment subduction; and 4) the structure and evolution of the
accretionary wedge, including geometry and reflectivity of fault networks, and how these
properties vary along strike, spanning the full length of the margin and down dip across what
may be the full width of the seismogenic zone at Cascadia. The data will be processed to pre-
stack depth migration using state-of-the art seismic processing techniques and would be made
openly available to the community, providing a high-quality data set illuminating the regional
subsurface architecture all along the Cascadia Subduction Zone.

Thus, the survey will provide data necessary to examine the depth, geometry, and physical
properties of the seismogenic portion and updip extent of the megathrust zone between the
subducting Juan de Fuca plate and the overlying accretionary wedge/North American Plate.
These data would provide essential constraints for earthquake and tsunami hazard assessment in
the region. The portion of the megathrust targeted for this survey is the source region for great
earthquakes that occurred at Cascadia in pre-historical times, comparable in size to the Tohoku
M9 earthquake in 2011; an earthquake of similar size is possible at Cascadia within the next
century.

The information presented here is based primarily on the draft EA, IHA application, and Federal
Register notice of the proposed IHA provided by the NSF and NMFS Permits and Conservation
Division as part of their initiation packages.

3.1 National Science Foundation’s and Lamont-Doherty Earth Observatory of Columbia
University’s Proposed Activities

The National Science Foundation proposes to fund and conduct a seismic survey in the Northeast
Pacific Ocean on the Research Vessel (R/V) Marcus G. Langseth (operated by the L-DEO). A
36-airgun array will be deployed as an energy source. A multi-beam echosounder, sub-bottom
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profiler, and acoustic Doppler current profiler will be operated during the survey, and ocean-
bottom seismometers and ocean-bottom nodes will collect data. A remotely operated vehicle
(ROV) will be used to retrieve the ocean-bottom nodes.

3.1.1 Seismic Survey Overview

The survey will take place in the U.S. Exclusive Economic Zone (370.4 kilometers [200 nautical
miles]), and in state waters of Oregon and Washington, in waters depths of approximately 60 to
4,400 meters (197 to 14,436 feet). The survey will also take place in the Exclusive Economic
Zone of Canada, and the territorial seas of Canada (off the coast of British Columbia).

All planned seismic data acquisition activities will be conducted by the National Science
Foundation and researchers, with onboard assistance by technical staff and the marine operations
group. The research vessel will be self-contained, and the scientific party and crew will live
aboard the vessel for the entire seismic survey.

The R/V Marcus G. Langseth is tentatively planned to depart port on May 20, 2021, and return
to port in July 2021. The first part of the action involves a support vessel deploying ocean bottom
seismometers and nodes that will be used to record the seismic data. Ocean bottom seismometers
are deployed using a boom over the side of the vessel, while ocean bottom nodes are deployed
using a ROV. After that is completed, the seismic survey activities will begin on June 1. The
seismic survey will consist of a total of approximately 40 days, including approximately 37 days
of airgun array operations, approximately two days of equipment deployment and retrieval, and
approximately one day of transit. The R/V Marcus G. Langseth will depart and return to port in
Astoria, Oregon. Some minor deviation from the dates is possible, depending on logistics and
weather.

The National Science Foundation will use conventional seismic survey methodology and the
procedures will be similar to those used during previous seismic surveys. Seismic survey
protocols generally involve a predetermined set of tracklines. The seismic acquisition or sound
source vessel travels down a linear trackline for some distance until a line of data is acquired,
then turns and acquires data on a different trackline.

A maximum of approximately 6,540 kilometers (3,531 nautical miles) of tracklines will be
surveyed in the Northeast Pacific Ocean (see Figure 1). The location of the tracklines may shift
from what is depicted in Figure 1 depending on factors such as mechanical issues, poor data
quality, weather, etc.

There will be additional airgun array operations in the seismic survey area associated with turns,
airgun array testing, and repeat coverage of any areas where initial data quality is considered
sub-standard by the project scientists. A section of a trackline may need to be repeated when data
quality is poor or missing due to equipment failure (e.g., airgun array or towed hydrophone
streamer problems, data acquisition system issues, research vessel issues) or shut-downs or
ramp-ups for protected species.
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3.1.2 Vessel Specifications

The seismic survey will involve one source vessel, the U.S.-flagged R/V Marcus G. Langseth.
The R/V Marcus G. Langseth is owned by the National Science Foundation and operated by
Columbia University’s L-DEO under an existing Cooperative Agreement. The R/V Marcus G.
Langseth has a length of 72 meters (235 feet), a beam of 17 meters (56 feet), and a maximum
draft of 5.9 meters (19.4 feet). It is 2,842 gross tons. Its propulsion system consists of two diesel
Bergen BRG-6 engines, each producing 3,550 horsepower, and an 800 horsepower bowthruster.
The R/V Marcus G. Langseth’s design is that of a seismic research vessel, with a particularly
quiet propulsion system to avoid interference with the seismic signals. The operating speed
during seismic data acquisition is typically approximately 8 kilometers per hour (4.3 to 4.5
knots). During the two-dimensional seismic survey, the vessel speed will be approximately 7.8
kilometers per hour (4.2 knots) and approximately 8.3 kilometers per hour (4.5 knots) during the
three-dimensional seismic survey. When not towing seismic survey gear, the R/V Marcus G.
Langseth typically cruises at 18.5 kilometers per hour (10 knots) and has a range of
approximately 13,500 kilometers (7,289.4 nautical miles). No chase vessel will be used during
seismic survey activities. The R/V Marcus G. Langseth will also serve as the platform from
which vessel-based protected species observers (PSOs) (acoustic and visual) will listen and
watch for animals (e.g., marine mammals and sea turtles).

The proposed seismic survey will also use a second vessel, the U.S.-flagged R/V Oceanus, to
deploy the ocean-bottom seismometers and ocean-bottom nodes. The R/V Oceanus is owned by
the National Science Foundation, and operated by the Oregon State University. R/V Oceanus has
a length of 54 meters (177 feet), a beam of 10 meters (33 feet), and a draft of 5.3 meters (17.4
feet). Its gross tonnage is 261. The ship is powered by one electromotive diesel engine,
producing 3,000 horsepower, which drives the single screw propeller. The vessel also has a 350
horsepower bowthruster. The cruising speed is 20 kilometers per hour, the endurance is 30 days,
and the range is approximately 13,000 kilometers.

3.1.3 Airgun Array and Acoustic Receivers’ Description

The energy source for the seismic survey was chosen by the National Science Foundation to be
the lowest practical to meet the scientific objectives.

During the seismic survey, the R/V Marcus G. Langseth will deploy an airgun array (i.e., a
certain number of airguns of varying sizes in a certain arrangement) as an energy source. An
airgun is a device used to emit acoustic energy pulses downward through the water column and
into the seafloor, and generally consists of a steel cylinder that is charged with high-pressure air.
Release of the compressed air into the water column generates a signal that reflects (or refracts)
off the seafloor and/or sub-surface layers having acoustic impedance contrast. When fired, a
brief (approximately 0.1 second) pulse of sound is emitted by all airguns nearly simultaneously.
The airguns are silent during the intervening periods with the array typically fired on a fixed
distance (or shot point) interval. The return signal is recorded by a listening device (e.g.,
receiving system) and later analyzed with computer interpretation and mapping systems used to
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depict the sub-surface. In the proposed action, the receiving system will consist of the towed
hydrophone array, and the ocean bottom seismometers and nodes.

The R/V Marcus G. Langseth will deploy a 15-kilometer towed hydrophone streamer and an
airgun array to conduct the two-dimensional multi-channel seismic survey. Ocean bottom
seismometers and ocean bottom nodes would be deployed by a second vessel, the R/V Oceanus,
and retrieved by a ROV. The ocean bottom seismometers and ocean bottom nodes would receive
and store the returning acoustic signals; data will be analyzed later after the devices are retrieved.

The airgun array for the two-dimensional seismic survey will consist of 36 Bolt airguns (plus
four spares) with a total discharge volume of 108,154.6 cubic centimeters (6,600 cubic inches
[in*]) (Table 1). The airguns will be configured as four identical linear arrays or “strings”. The
four airgun strings will be towed behind the R/V Marcus G. Langseth and will be distributed
across an area approximately 24 meters (78.7 feet) by 16 meters (52.5 feet). The shot interval
will be approximately 16 to 17 seconds (approximately every 37.5 meters [123 feet]). The firing
pressure of the airgun array will be approximately 1,900 pounds per square inch (psi) (plus or
minus 100 psi). The four airgun strings will be towed approximately 30 meters (98 feet) behind
the vessel at a tow depth of 12 meters (39.4 feet). Other source array specifications such as
source output (underwater decibels referenced to one micropascal at one meter [root mean
squared; dB re 1pPa-m]), pulse duration, and dominant frequency components in Table 1.

It is expected that the airgun array will be active 24 hours per day during the seismic survey
(except for the area described in Section 3.1.5.6, Figure 2), where airgun operations will occur
during daylight hours only). Airguns will operate continually during the seismic survey period
except for unscheduled shut-downs.

Table 1. Source array and survey specifications for the proposed two-
dimensional seismic survey over the Cascadia Subduction Zone in the Northeast
Pacific Ocean.

Source array specifications

36 Bolt 40 to 360-in? air guns
Energy source
4 strings

Source output (downward)-36 air gun array Zero to peak =258 dB re 1 pPa-m
Peak to peak =264 dB re 1 pPa-m

Air discharge volume ~ 6,600-in’
Pulse duration 0.1 second
Shot interval 37.5m
Dominant frequency components 2 to 188 hertz
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Source array specifications

Tow depth 12-meters

Sound source velocity (tow speed) 4.2 knots (7.8 kilometers per hour)

The receiving system will consist of a single 15-kilometer (8.1 nautical miles) long towed
hydrophone streamer (for the two-dimensional seismic survey), and ocean bottom seismometers
and ocean bottom nodes. Surveys in the 1980s and 1990s used much shorter streamers (2.6 to 4
kilometers long), which provided rather poor quality sources of data. The most recent NSF
seismic survey of the Cascadia Subduction Zone, which took place in 2012, used an 8-kilometer
hydrophone streamer. A longer hydrophone streamer, like the one proposed for this action,
provides opportunities to suppress unwanted energy that interferes with imaging targets, allows
for accurate measurements of seismic velocities, and provides a large amount of data redundancy
for enhancing seismic images during data processing. As the airgun array is towed along the
tracklines, the hydrophone streamer will receive the returning acoustic signals and transfer the
data to the onboard processing system. The ocean bottom seismometers and nodes will receive
and store the returning acoustic signals internally for later analysis.

During the seismic survey, the R/V Oceanus will deploy up to 115 ocean bottom seismometers,
and up to 350 ocean bottom nodes (Figure 1). The ocean bottom seismometers and nodes would
be placed along lines perpendicular to the multi-channel seismic margin survey lines (see Figure
1). The ocean bottom seismometers will be deployed in two phases: once by the R/V Oceanus
off Oregon, prior to the start of the proposed survey, and the second deployment off Vancouver
Island and Washington, so the R/V Marcus G. Langseth can survey the northern portion of the
survey area. Sixty ocean bottom seismometers placed every 10 kilometers (6.2 miles) would be
deployed off Oregon, and 55 ocean bottom seismometers placed every 500 meters (1,640.4 feet)
off Washington and Vancouver Island. The ocean bottom seismometers would be recovered by
the R/V Oceanus. Ocean bottom seismometers have a height and diameter of 1 meter, and an 80-
kilogram (176.4 pound) steel anchor. Three ocean bottom seismometers deployed in the Olympic
Coast National Marine Sanctuary would use 20-kilogram (44 pounds) concrete anchors.

To retrieve an ocean bottom seismometer placed on the sea floor, an acoustic release transponder
(pinger) transmits a signal to the instrument at a frequency of 8 to 11 kilohertz and a response is
received at a frequency of 11.5 to 13 kilohertz (operator selectable) to activate and release the
instrument. The transmitting beam pattern is 55 degrees. The sound source level is
approximately 93 decibels. The pulse duration is two milliseconds (£10 percent) and the pulse
repetition rate is one per second (+50 microseconds). The transponder will trigger the burn-wire
assembly that releases the instrument from the anchor on the sea floor and the device floats to the
surface. The anchor for the ocean bottom seismometer is scuttled and left on the sea floor.

The ocean bottom nodes would be deployed in three locations off Oregon; 179 deployed off
northern Oregon, 107 deployed off central Oregon, and another 64 deployed off southern
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Oregon. ROVs will be involved in the deployment and retrieval of the ocean bottom nodes.
Unlike ocean bottom seismometers, ocean bottom nodes are small, compact, not buoyant, and do
not have an anchor-release mechanism. As such, the ocean bottom nodes would be deployed and
retrieved by a ROV controlled from the R/V Oceanus.

The ROV would have a skid capable of holding 31 units. The skid would be lowered to 5 to 10
meters (16.4 to 32.8 feet) above the seafloor, and towed at a speed of 0.6 knots (1.1 kilometers
per hour). The ROV would deploy the ocean bottom nodes from the skid one at a time.

Ocean bottom nodes would be deployed 17 days before the R/V Marcus G. Langseth begins the
survey. The ROV would retrieve the ocean bottom nodes 3 days after the survey ends.

31



NSF Seismic Survey for the Cascadia Subduction Zone and the NMFS Permits Division’s Issuance of an IHA

Tracking No. OPR-2019-03434

131'°W , 13q°W 12%’W , 12q°W 127'“\1‘\/’ 12§°W

12q’W , 124{’\.’\/

12%"W 12%’W 121'“W 120°W

50°N

48°N

48°N

ATN

46°N

Pacific
Ocean

45°'N
.
v

o

[ e o R s
] 50 100 150 200

ik\k———a —T—
f 2 N j Kilometres

S

I

445N

Legend

—— Survey Transect
— — 200 Nautical Miles
""" 12 Nautical Miles
3 Nautical Miles
Isobath (m)
*  0OBS Locations
OBN Locations
U.S. Critical Habitat:
Southern Resident Killer Whale
Il Steller Sea Lion
Humpback VWhale (Proposed)
@ Humpback Whale Exclusions (Proposed)

43I°N

42N

=

British
Columbia

' 50N

49N

48°N

s
re‘;"\.-"r)

/
46°N

45°N

44N

Oregon

43'N

|
42'N

California

125°W 1240wy

130°W 129°W 128°W 1272w 126"W

123°W 122°w 12few

Figure 1. Action area map with locations of ocean bottom nodes and seismometers.

3.1.4 Multi-Beam Echosounder and Sub-Bottom Profiler

Along with operations of the airgun array, three additional acoustical data acquisition systems
will operate during the seismic survey from the R/V Marcus G. Langseth. The Kongsberg EM
122 multi-beam echosounder and Knudsen Chirp 3260 sub-bottom profiler will map the ocean
floor during the seismic survey. The multi-beam echosounder and sub-bottom profiler sound
sources will operate continuously from the R/V Marcus G. Langseth, including simultaneously
with the airgun array, but not during transit to and from the seismic survey area.
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3.1.4.1 Multi-Beam Echosounder

The ocean floor will be mapped with the Kongsberg EM 122 multi-beam echosounder. The
multi-beam echosounder is a hull-mounted system operating at 10.5 to 13 (usually 12) kilohertz.
The transmitting beamwidth is one or two degrees fore-aft and 150 degrees (maximum)
athwartship (i.e., perpendicular to the ship’s line of travel). The maximum sound source level is
242 dB re: 1 pPa-m. Each ping consists of eight (in water greater than 1,000 meters [3,281 feet])
or four (in water less than 1,000 meters [3,281 feet]) successive fan-shaped transmissions, each
ensonifying a sector that extends one degree fore-aft. Continuous-wave signals increase from 2
to 15 milliseconds long in water depths up to 2,600 meters (8,530 feet) and frequency modulated
chirp signals up to 100 milliseconds long are used in water greater than 2,600 meters (8,530
feet). The successive transmissions span an overall cross-track angular extent of about 150
degrees, with two millisecond gaps between the pings for successive sectors.

3.1.4.2 Sub-Bottom Profiler

The ocean floor will also be mapped with the Knudsen 3260 sub-bottom profiler. The sub-
bottom profiler is normally operated to provide information about the near sea floor sedimentary
features and the bottom topography that is mapped simultaneously by the multi-beam
echosounder. The beam is transmitted as a 27-degree cone, which is directed downward by a 3.5-
kilohertz transducer in the hull of the R/V Marcus G. Langseth. The nominal power output is 10
kilowatts, but the actual maximum radiated power is 3 kilowatts or 222 dB re: 1 pPa at 1 meter
rms. The ping duration is up to 64 milliseconds, and the ping interval is one second. A common
mode of operation is to broadcast five pulses at one-second intervals followed by a five-second
pause. The sub-bottom profiler is capable of reaching depths of 10,000 meters (32,808.4 feet).

3.1.5 Proposed Conservation Measures

The National Science Foundation and L-DEO are obligated to enact mitigation measures to have
their action result in the least practicable adverse impact on marine mammal species or stocks
under the MMPA, which may also reduce the likelihood of adverse effects to ESA-listed marine
species or adverse effects on their designated critical habitats. Monitoring is used to observe or
check the progress of the mitigation over time and can also be used to ensure that any measures
implemented to reduce or avoid adverse effects on ESA-listed species are successful.

The NMFS Permits and Conservation Division will require, and the National Science Foundation
and L-DEO will implement, the mitigation and monitoring measures listed below. These
mitigation and monitoring measures are required during the seismic survey to reduce the
potential for injury to or harassment of marine mammals and sea turtles. For sea turtles, the
National Science Foundation included conservation measures as part of its proposed action,
namely an exclusion zone and shut down procedures. Additional details for each mitigation and
monitoring measure are described in subsequent sections of this opinion, specifically:

e Proposed exclusion and buffer zones;
e Power-down procedures;
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e Shut-down procedures;

e Ramp-up procedures;

e Visual monitoring by NMFS-approved PSOs;
e Passive acoustic monitoring;

e Vessel strike avoidance measures; and

e Additional mitigation measures.

Additional details on the other MMPA mitigation and monitoring measures (€.g., power-down,
shut-down, and ramp-up procedures) can be found in NMFS Permits and Conservation Division
Federal Register notice of proposed incidental harassment authorization and request for
comments on proposed incidental authorization and possible renewal (85 FR 19580; April 7,
2020) and Appendix A.

3.1.5.1 Proposed Exclusion and Buffer Zones — Ensonified Area

The NMFS Permits and Conservation Division will require, and the National Science Foundation
and L-DEO will implement, exclusion zones around the R/V Marcus G. Langseth to minimize
any potential adverse effects of the sound from the airgun array on MMPA and ESA-listed sea
turtles. The National Science Foundation included measures for sea turtles as part of its proposed
action. The exclusion zones are areas within which occurrence of a marine mammal or sea turtle
triggers a power-down or shutdown of the airgun array, to reduce exposure of marine mammals
or sea turtles to sound levels expected to have adverse effects on the species. These exclusion
zones are based upon modeled sound levels at various distances from the R/V Marcus G.
Langseth, and correspond to the respective species’ sound thresholds for potential injury and
behavioral effects to MMPA and ESA-listed species.

Ensonified Area

The L-DEO model results are used to determine the 160 dB re: 1 puPa (rms) radius for single 40
cubic inch airgun array and 36 airgun array in shallow (less than 100 meters (328 feet) deep),
intermediate (100 to 1,000 meters deep), and deep water (greater than 1,000 meters [3,280.8
feet]). This sound level was chosen because it corresponds to the distance at which Level B
harassment under the MMPA occurs. Received sound levels were predicted by L-DEQO’s model
(Diebold et al. 2010), which uses ray tracing for the direct wave traveling from the airgun array
to the receiver and its associated source ghost (i.e., reflection at the air-water interface in the
vicinity of the airgun array), in a constant-velocity half-space (infinite homogeneous ocean layer,
unbounded by a seafloor).

Measurements have not been reported for the single 40 cubic inch airgun array. The L-DEO
model results are used to determine the 160 dB re: 1 pPa (rms) radius for the single 40 cubic inch
airgun array at a tow depth of 12 meters (39.4 feet) in shallow, intermediate, and deep water. The
estimated distances to the 160 dB re: 1 pPa (rms) isopleths for the single 40 cubic inch airgun
array and 36-airgun array are in Table 2.
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Table 2. Predicted distances to which sound levels of 160 dB re: 1 yPa (rms) for
Marine Mammal Protection Act Level B harassment for impulsive sources will be
received from the single 40 cubic inch airgun and the 36-airgun array in shallow,
intermediate, and deep water depths for marine mammals during the proposed
seismic survey in the Northeast Pacific Ocean.

Predicted Distance
Source Volume (in%) Water Depth (m) dtl(; :el:rfiil;;d[::lfs(;)
(m)
1 Airgun 40 <100 1,041
100 to 1,000 647
>1,000 431
36 Airguns 6,600 <100 12,650
100 to 1,000 9,648
>1,000 6,733

in®=cubic inches

m=meters

The National Science Foundation will implement an exclusion zone for sea turtles. An exclusion
zone of 100 meters will be used as a shutdown distance for sea turtles (see Section 10.2.2.2
below). This distance is practicable for PSOs to implement shutdowns, and is sufficiently large
to prevent sea turtles from being exposed to sound levels that could result in PTSThe buffer zone
will correspond to the predicted 175 dB re: 1 pPa (rms) behavioral threshold distances to which
sound source levels will be received from the single airgun array and 36 airgun array in shallow,
intermediate, and deep water depths described in Table 3.

Table 3. Predicted distances to which sound levels of 175 dB re: 1 pPa (rms) will
be received from the single 40 cubic inch airgun and the 36-airgun array in
shallow, intermediate, and deep-water depths for sea turtles during the proposed
seismic survey in the Northeast Pacific Ocean.

Predicted
Distance to
Water Depth
Source Volume (in%) a4 e(:n) °p Threshold (175
dB re: 1 pPa
[rms]) (m)
1 Airgun 40 <100 170
100 to 1,000 116
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>1,000 77
36 Airguns 6,600 <100 3,924
100 to 1,000 2,542
>1,000 1,864

in®=cubic inches

m=meters

Note: The National Science Foundation and L-DEO will use a 100 meter exclusion zone in all water depths for the 36
airgun array as the shut-down distance for sea turtles.

Establishment of Proposed Exclusion and Buffer Zones

An exclusion zone is a defined area within which occurrence of an animal triggers mitigation
action intended to reduce the potential for certain outcomes (e.g., auditory injury, disruption of
critical behaviors). For marine mammals, PSOs will establish a default (minimum) exclusion
zone with a 500 meter (1,640.4 feet) radius for visual monitoring for the 36-airgun array. The
500 meter (1,640.4 feet) exclusion zone will be based on the radial distance from any element of
the airgun array (rather than being based on the center of the airgun array or around the vessel
itself). With certain exceptions (described below), if a marine mammal appears within, enters, or
appears on course to enter this zone, the airgun array will be powered-down or shut-down,
depending on the circumstance. As stated earlier, for sea turtles, NSF will established an
exclusion zone of 100 meters (328 feet), with the buffer zone corresponding to the distance to the
175 dB threshold.

The buffer zone means an area beyond the exclusion zone to be monitored for the presence of
marine mammals and sea turtles that may enter the exclusion zone. The buffer zone encompasses
the area at and below the sea surface from the edge of the zero to 100-meter (zero to 328 feet; for
sea turtles), zero to 500-meter (zero to 1,640.4 feet; for marine mammals) exclusion zone, out to
a radius of 1,000 meters (3,280.8 feet) from the edges of the airgun array (500 to 1,000 meters
[1,640.4 to 3,280.8 feet]).

The 500 meter (1,640.4 feet) exclusion zone for marine mammals is intended to be precautionary
in the sense that it will be expected to contain sound exceeding the injury criteria for all cetacean
hearing groups (based on the dual criteria of the cumulative sound exposure level (SELcum) and
peak sound pressure level (SPL)), while also providing a consistent, reasonably observable zone
within which PSOs will typically be able to conduct effective observations. Additionally, a 500
meter (1,640.4 feet) exclusion zone is expected to minimize the likelihood that marine mammals
will be exposed to levels likely to result in more severe behavioral responses. Although
significantly greater distances may be observed from an elevated platform under good
conditions, the NMFS Permits and Conservation Division believes that 500 meters (1,640.4 feet)
is likely regularly attainable for PSOs using the naked eye during typical conditions.

The National Science Foundation’s draft environmental analysis and L-DEO’s incidental
harassment authorization application have a detailed description of the modeling for the R/V
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Marcus G. Langseth’s airgun arrays, as well as the resulting isopleths to thresholds for the
various marine mammal hearing groups and sea turtles (Tables 2-3). Predicted distances to
MMPA Level A harassment isopleths, which vary based on marine mammal hearing groups,
were calculated based on modeling performed by L-DEO using the NUCLEUS software
program and the NMFS User Spreadsheet (https://www.fisheries.noaa.gov/action/user-manual-
optional-spreadsheet-tool-2018-acoustic-technical-guidance; Table 4).

Table 4. Predicted distances to permanent threshold shift thresholds for
impulsive sources for various marine mammal hearing groups and sea turtles
that could be received from the single airgun as well as the 36-airgun arrays
during the proposed seismic survey in the Northeast Pacific Ocean.

FreI(;(l)lvevncy Frel(\l/[l::ncy Frflf:ncy ,Ph(?dd f)ta.riid Tl?:tjes

Threshold Cetaceans | Cetaceans | Cetaceans Pln(nI:l[;eds Pln(nl;l;eds (m)
(m) (m) (m)

Source — 1 Airgun
SELcum 0.5 0 0 0 0 0
Peak SPLfat 1.76 0.51 12.5 1.98 0.4 0
Source — 36 Airgun Array
SELcum 426.9 0 1.3 13.9 0 20.5
Peak SPL fiat 38.9 13.6 268.3 43.7 10.6 10.6

m=meters

3.1.5.2 Shut-Down and Power-Down Procedures

The shutdown of the airgun array requires the immediate deactivation of all individual elements
of the airgun array while a power-down of the airgun array requires the immediate deactivation
of all individual elements of the airgun array except the single 40 cubic inch airgun. Any
protected species observer on duty will have the authority to delay the start of seismic survey
activities or to call for shutdown or power-down of the airgun array if a marine mammal or sea
turtle is detected within the applicable exclusion zone. The operator must also establish and
maintain clear lines of communication directly between PSOs on duty and crew controlling the
airgun array to ensure that shutdown and power-down commands are conveyed swiftly while
allowing PSOs to maintain watch. When both visual and acoustic PSOs are on duty, all
detections will be immediately communicated to the remainder of the on-duty protected species
observer team for potential verification of visual observations by the acoustic protected species
observer or of acoustic detections by visual PSOs. When the airgun array is active (i.e., anytime
one or more airgun is active, including during ramp-up and power-down) and (1) a marine
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mammal appears within or enters the applicable exclusion zone and/or (2) a marine mammal
(other than delphinds) is detected acoustically and localized within the applicable exclusion
zone, the airgun array will be shut-down. When shutdown is called for by a protected species
observer, the airgun array will be immediately deactivated and any dispute resolved only
following deactivation. Additionally, shut-down will occur whenever passive acoustic
monitoring alone (without visual sighting), confirms presence of marine mammal(s) or sea
turtle(s) in the exclusion zone. If the acoustic protected species observer cannot confirm presence
within the exclusion zone, visual PSOs will be notified but shutdown is not required.

Following a shutdown, the airgun array activity will not resume until the animal has cleared the
exclusion zone — the 500 meter (1,640.4 feet) exclusion zone in the case of marine mammals or
100-meter exclusion zone in the case of sea turtles. For marine mammals, the animal will be
considered to have cleared the 500 meter exclusion zone if it is visually observed to have
departed the 500 meter exclusion zone, or it has not been seen within the 500 meter exclusion
zone, or if has not been seen within the 500 meter exclusion zone for 15 minutes in the case of
small odontocetes and pinnipeds, or 30 minutes in the case of mysticetes and large odontocetes,
including sperm whales. For sea turtles, the animal is considered to have cleared the 100-meter
exclusion zone if it is visually observed to have departed the 100-meter exclusion zone, or it has
not been seen in the 100-meter exclusion zone for 15 minutes.

Power-down conditions will be maintained (except for delphinids for which shut-down is
waived) until marine mammals are no longer observed within the 500 meter exclusion zone, or
sea turtles are no longer observed within the 100 meter exclusion zone, following which full-
power operations may be resumed without ramp-up.

A large body of anecdotal evidence indicates that small delphinoids commonly approach vessels
and/or towed airgun arrays during active sound production for purposes of bow riding, with no
apparent effect observed in those delphinoids (Barkaszi et al. 2012b). The potential for increased
shut-downs resulting from such a measure will require the R/V Marcus G. Langseth to revisit the
missed trackline to re-acquire data, resulting in an overall increase in the total sound energy input
to the marine environment and an increase in the total duration over which the seismic survey
activities is active in a given area. Although other mid-frequency hearing specialists (e.g., large
delphinoids) are no more likely to incur auditory injury than are small delphinoids, they are
much less likely to approach vessels. Therefore, retaining a power-down and/or shut-down
requirement for large delphinoids will not have similar impacts in terms of either practicability
for the applicant or corollary increase in sound energy output and time on the water. The NMFS
Permits and Conservation Division anticipates some benefit for a power-down and/or shut-down
requirement for large delphinoids in that it simplifies somewhat the total range of decision-
making for PSOs and may preclude any potential for physiological effects other than to the
auditory system, as well as some more severe behavioral reactions for any such animals in close
proximity to the sound source vessel.
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Visual PSOs will use best professional judgement in making the decision to call for a shut-down
if there is uncertainty regarding identification (i.e., whether the observed marine mammal[s]
belongs to one of the delphinid genera for which shut-down is waived or one of the species with
a larger exclusion zone). If PSOs observe any behaviors in a small delphinid for which shutdown
is waived that indicate an adverse reaction, then power-down will be initiated immediately.

In addition to the shutdown and power-down procedures described above, the NMFS Permits
and Conservation Division’s MMPA incidental harassment authorization will require shutdowns
if:
e Any ecotype of killer whale is visually observed at any distance.
e A killer whale is acoustically detected during passive acoustic monitoring.
e Any large whale (defined as a sperm whale or any mysticete [baleen whale]) species with
a calf (defined as an animal less than two-thirds the body size of an adult observed to be
in close association with an adult) is observed at any distance.
e An aggregation of six or more large whales is observed at any distance.
e A North Pacific right whale is observed at any distance.

3.1.5.3 Pre-Clearance and Ramp-Up Procedures

Ramp-up (sometimes referred to as “soft-start”’) means the gradual and systematic increase of
emitted sound levels from an airgun array. Ramp-up begins by first activating a single airgun of
the smallest volume, followed by doubling the number of active elements in stages until the full
complement of an airgun array are active. Each stage will be approximately the same duration,
and the total duration will not be less than approximately 20 minutes. The intent of pre-clearance
observation (30 minutes) is to ensure no protected species are observed within the buffer zone
prior to the beginning of ramp-up. During pre-clearance is the only time observations of
protected species in the buffer zone will prevent operations (i.e., the beginning of ramp-up). The
intent of ramp-up is to warn protected species of pending seismic survey activities and to allow
sufficient time for those animals to leave the immediate vicinity. A ramp-up procedure,
involving a step-wise increase in the number of airguns firing and total airgun array volume until
all operational airguns are activated and the full volume is achieved, is required at all times as
part of the activation of the airgun array. All operators must adhere to the following pre-
clearance and ramp-up requirements:

e The operator must notify a designated protected species observer of the planned start of
ramp-up as agreed upon with the lead protected species observer; the notification time
will not be less than 60 minutes prior to the planned ramp-up in order to allow the
protected species observer time to monitor the exclusion and buffer zones for 30 minutes
prior to the initiation of ramp-up (pre-clearance);

e Ramp-ups will be scheduled so as to minimize the time spent with the airgun array
activated prior to reaching the designated run-in;
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¢ One of the PSOs conducting pre-clearance observations must be notified again
immediately prior to initiating ramp-up procedures and the operator must receive
confirmation from the protected species observer to proceed;

e Ramp-up may not be initiated if any marine mammals or sea turtle is within the
applicable exclusion or buffer zone. If a marine mammal or sea turtle is observed within
the applicable exclusion zone or the buffer zone during the 30 minute pre-clearance
period, ramp-up may not begin until the animal(s) has been observed exiting the zones or
until an additional time period has elapsed with no further sightings (15 minutes for small
odontocetes and sea turtles) and 30 minutes for all other species (e.g. marine mammals).

e Ramp-up will begin by activating a single airgun array of the smallest volume in the
airgun array and will continue in stages by doubling the number of active elements at the
commencement of each stage, with each stage of approximately the same duration.
Duration will not be less than 20 minutes. The operator must provide information to the
protected species observer documenting that appropriate documenting that appropriate
procedures were followed;

e PSOs must monitor the exclusion and buffer zones during ramp-up, and ramp-up must
cease and the airgun array must be shutdown upon observation of a marine mammal or
sea turtle within the applicable exclusion zone. Once ramp-up has begun, observations of
marine mammals within the buffer zone do not require shut-down or power-down, but
such observation will be communicated to the operator to prepare for the potential shut-
down or power-down,;

e Ramp-up may occur at times of poor visibility, including nighttime, if appropriate
acoustic monitoring has occurred with no detections in the 30 minutes prior to beginning
ramp-up. Airgun array activation may only occur at times of poor visibility where
operational planning cannot reasonably avoid such circumstances;

e If'the airgun array is shut-down for brief periods (i.e., less than 30 minutes) for reasons
other than that described for shut-down and power-down (e.g., mechanical difficulty), it
may be activated again without ramp-up if PSOs have maintained constant visual and/or
passive acoustic monitoring and no visual or acoustic detections of marine mammals or
sea turtles have occurred within the applicable exclusion zone. For any longer shutdown,
pre-clearance observation and ramp-ups are required. For any shut-down at night or in
periods of poor visibility (e.g., Beaufort sea state 4 or greater), ramp-up is required, but if
the shut-down period was brief and constant observation was maintained, pre-clearance
watch of 30 minutes is not required; and

e Testing of the airgun array involving all elements requires ramp-up. Testing limited to
individual elements or strings of the airgun array does not require ramp-up but does
require pre-clearance of 30 minutes.
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3.1.5.4 Vessel-Based Visual Mitigation Monitoring

Visual monitoring requires the use of trained PSOs to scan the ocean surface visually for the
presence of marine mammals or sea turtles. The area to be scanned visually includes primarily
the exclusion zone (0 to 500 meters), but also the buffer zone. As described above, the buffer
zone is an area beyond the exclusion zone to be monitored for the presence of marine mammals
and sea turtles that may enter the exclusion zone. During pre-clearance monitoring (i.e., before
ramp-up begins), the buffer zone also acts as an extension of the exclusion zone in that
observations of marine mammals and sea turtles within the buffer zone will also prevent airgun
array operations from beginning (i.e., ramp-up). Visual monitoring of the exclusion zone and
adjacent waters is intended to establish and, when visual conditions allow, maintain zones
around the sound source that are clear of marine mammals and sea turtles, thereby reducing or
eliminating the potential for injury and minimizing the potential for more severe behavioral
reactions for animals occurring close to the vessel. Visual monitoring of the buffer zone is
intended to (1) provide additional protection to naive marine mammals that may be in the area
during pre-clearance; and (2) during use of the airgun array, aid in establishing and maintaining
the exclusion zone by alerting the visual protected species observer and crew of marine
mammals and sea turtles that are outside of, but may approach and enter, the exclusion zone.

The National Science Foundation and L-DEO must use at least five dedicated, trained, NMFS-
approved PSOs. The PSOs must have no tasks other than to conduct observational effort, record
observational data, and communicate with and instruct relevant vessel crew with regard to the
presence of marine mammals and sea turtles and mitigation requirements. The PSO resumes
shall be provided to NMFS for approval.

At least one of the visual and two of the acoustic PSOs aboard the vessel must have a minimum
of 90 days at-sea experience working in those roles, respectively, during a deep penetration (i.e.,
high-energy) seismic survey, with no more than 18 months elapsed since the conclusion of the
at-sea experience. One visual protected species observer with such experience shall be
designated as the lead for the entire protected species observer team. The lead protected species
observer shall serve as the primary point of contact for the vessel operator and ensure all
protected species observer requirements per the MMPA incidental harassment authorization are
met. To the maximum extent practicable, the experienced PSOs will be scheduled to be on duty
with those PSOs with appropriate training but who have not yet gained relevant experience.

During seismic survey activities (e.g., any day on which use of the airgun array is planned to
occur, and whenever the airgun array is in the water, whether activated or not), a minimum of
two visual PSOs must be on duty and conducting visual observations at all times during daylight
hours (i.e., from 30 minutes prior to sunrise through 30 minutes following sunset) and 30
minutes prior to and during nighttime ramp-ups of the airgun array. Visual monitoring of the
exclusion and buffer zones must begin no less than 30 minutes prior to ramp-up and must
continue until one hour after use of the airgun array ceases or until 30 minutes past sunset. Visual
PSOs shall coordinate to ensure 360-degree visual coverage around the vessel from the most
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appropriate observation posts, and shall conduct visual observations using binoculars and the
naked eye while free from distractions and in a consistent, systematic, and diligent manner.

The PSOs will establish and monitor the buffer and exclusion zones. The buffer and exclusion
zones will be based upon the radial distance from the edges of the airgun array (rather than being
based on the center of the airgun array or around the vessel itself). During use of the airgun array
(i.e., anytime the airgun array is active, including ramp-up), occurrences of marine mammals and
sea turtles within the buffer zone (but outside the exclusion zone) will be communicated to the
operator to prepare for the potential shutdown or power-down for the airgun array.

Visual PSOs will immediately communicate all observations to the on-duty acoustic protected
species observer(s), including any determination by the protected species observer regarding
species identification, distance, and bearing and the degree of confidence in the determination.
Any observations of marine mammals and sea turtles by crewmembers will be relayed to the
protected species observer team. During good conditions (e.g., daylight hours, Beaufort sea state
three or less), visual PSOs will conduct observations when the airgun array is not operating for
comparison of sighting rates and behavior with and without use of the airgun array and between
acquisition periods, to the maximum extent practicable. Visual PSOs may be on watch for a
maximum of four consecutive hours followed by a break of at least one hour between watches
and may conduct a maximum of 12 hours of observation per 24-hour period. Combined
observational duties (visual and acoustic, but not at the same time) may not exceed 12 hours per
24-hour period for any individual protected species observer.

3.1.5.5 Passive Acoustic Monitoring

Passive acoustic monitoring means the use of trained personnel operators herein referred to as
acoustic PSOs to operate passive acoustic monitoring equipment to acoustically detect the
presence of marine mammals. Passive acoustic monitoring involves acoustically detecting
marine mammals, regardless of distance from the airgun array, as localization of animals may
not always be possible. Passive acoustic monitoring is intended to further support visual
monitoring (during daylight hours) in maintaining an exclusion zone around the airgun array that
is clear of marine mammals. In cases where visual monitoring is not effective (e.g., due to
weather, nighttime), passive acoustic monitoring may be used to allow certain activities to occur,
as further detailed below.

Passive acoustic monitoring will take place in addition to the visual monitoring program. Visual
monitoring typically is not effective during periods of poor visibility or at night, and even with
good visibility, is unable to detect marine mammals when they are below the surface or beyond
visual range. Passive acoustic monitoring can be used in addition to visual observations to
improve detection, identification, and localization of cetaceans. The passive acoustic monitoring
will serve to alert visual PSOs (if on duty) when vocalizing cetaceans are detected. It is only
useful when marine mammals call, but it can be effective either by day or night, and does not
depend on good visibility. It will be monitored in real time so that the visual PSOs can be
advised when cetaceans are detected.

42



NSF Seismic Survey for the Cascadia Subduction Zone and the NMFS Permits Division’s Issuance of an IHA
Tracking No. OPR-2019-03434

The R/V Marcus G. Langseth will use a towed passive acoustic monitoring system, which must
be monitored by a minimum one on-duty acoustic protected species observer beginning at least
30 minutes prior to ramp-up and at all times during use of the airgun array. Acoustic PSOs may
be on watch for a maximum of four consecutive hours followed by a break of at least one hour
between watches and may conduct a maximum of 12 hours of observation per 24-hour period for
any individual protected species observer.

Seismic survey activities may continue for 30 minutes when the passive acoustic monitoring
system malfunctions or is damaged, while the passive acoustic monitoring operator diagnoses the
issue. If the diagnosis indicates that the passive acoustic monitoring system must be repaired to
solve the problem, operations may continue for an additional five hours without passive acoustic
monitoring during daylight hours only under the following conditions:

e Beaufort sea state is less than or equal to four;

e No marine mammals (excluding delphinids) detected solely by passive acoustic
monitoring in the applicable exclusion zone in the previous two hours;

e NMEFS is notified via email as soon as practicable with the time and location in which
operations began occurring without an active passive acoustic monitoring system; and

e Operations with an active airgun array, but without an operating passive acoustic
monitoring system, do not exceed a cumulative total of four hours in any 24-hour period.

The passive acoustic monitoring system will be used to implement shutdown requirements if
killer whale vocalizations are detected, regardless of localization.

3.1.5.6 Operational Restrictions

While the R/V Marcus G. Langseth is surveying in waters 200 meters deep or less along the
coast between Tillamook Head, Oregon and Barkley Sound, British Columbia (between latitudes
45.9460903° N and 48.780291° N), and within the boundaries of Olympic Coast National
Marine Sanctuary, in the areas noted in Figure 2, survey operations will occur in daylight hours
only (i.e., from 30 minutes prior to sunrise through 30 minutes following sunset). This is to
ensure that PSOs are able to visually observe the entire 500-meter exclusion zone and beyond to
implement shutdown procedures for species or situations with additional shutdown requirements
outlined above (e.g., killer whale of any ecotype, aggregation of six or more large whales, and
large whale with a calf). This particular area was selected because of the predicted density of
Southern Resident killer whales in the coastal waters off Washington (see 9.3.1.1 for more
details). In other locations throughout the survey area, airgun operations may occur 24 hours per
day.
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Figure 2. Map of the 200-meter depth exclusion area.
3.1.5.7 Communication

The L-DEO will communicate daily with NMFS Northwest Fisheries Science Center, NMFS
West Coast Region, The Whale Museum, Orca Network, Canada’s Division of Fisheries and
Ocean and/or other sources for near real-time reporting for the whereabouts of Southern Resident

killer whales.
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3.1.5.8 Vessel Strike Avoidance

Vessel strike avoidance measures are intended to minimize the potential for collisions with
marine mammals and sea turtles. The vessel strike avoidance measures apply to all vessels
associated with the planned seismic survey activities. NMFS Permits and Conservation Division
notes that these requirements do not apply in any case where compliance will create an imminent
and serious threat to a person or vessel or to the extent that a vessel is restricted in its ability to
maneuver and, because of the restriction, cannot comply. These measures include the following:

e The vessel operator (R/V Marcus G. Langseth) and crew will maintain a vigilant watch
during daylight hours for all marine mammals and sea turtles and slow down, stop, or
alter the course of the vessel, as appropriate and regardless of vessel size, to avoid
striking any marine mammal and sea turtle during seismic survey activities as well as
transits. A single marine mammal at the surface may indicate the presence of submerged
animals in the vicinity of the vessel; therefore, precautionary measures should be
exercised when an animal is observed. A visual observer aboard the vessel will monitor a
vessel strike avoidance zone around the vessel, to ensure the potential for vessel strike is
minimized, according to the parameters stated below. Visual observers monitoring the
vessel strike avoidance zone can be either third-party PSOs or crew members, but crew
members responsible for these duties will be provided sufficient training to distinguish
marine mammals and sea turtles from other phenomena and broadly to identify marine
mammals and sea turtles to broad taxonomic group (i.e., as a large whale or other marine
mammal).

e Vessel speeds must be reduced to 18.5 kilometers per hour (10 knots) or less when
mother/calf pairs, pods, or large assemblages of marine mammals are observed near the
vessel.

e The vessel (R/V Marcus G. Langseth) will maintain a minimum separation distance of
100 meter (328.1 feet) from large whales (i.e., all baleen whales and sperm whales).

e The vessel will maintain a minimum separation distance of 50 meter (164 feet) from all
other marine mammals and sea turtles, with an exception made for animals that approach
the vessel.

e When marine mammals are sighted while a vessel is underway, the vessel must take
action as necessary to avoid violating the relevant separation distance. If marine
mammals or sea turtles are sighted within the relevant separation distance, the vessel
must reduce speed and shift the engine to neutral, not engaging the engines until animals
are clear of the area. This recommendation does not apply to any vessel towing gear.

3.1.5.9 Location and Timing

After discussion with the L-DEQ, the NSF, the Permits Division, and NMFS regional experts,
the NSF agreed to revise the location of the proposed survey lines off the coast of Washington.
This was done out of concerns over impacts to Southern Resident killer whales. As a result of
additional discussions the NSF had with the Canada Division of Fisheries and Oceans, the NSF
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made other alterations to the proposed survey lines over concerns to Southern Resident killer
whales in Canadian territorial waters. See Section 10.2.1.2 for a more detailed discussion.

3.2 National Marine Fisheries Service’s Proposed Activities

On November 25, 2019, NMFS Permits and Conservation Division received a request from the
National Science Foundation and L-DEO for an incidental harassment authorization under the
MMPA to take marine mammals incidental to conducting a high-energy marine seismic survey
in the Northeast Pacific Ocean over the Cascadia Subduction zone. On March 6, 2020, NMFS
Permits and Conservation Division deemed the National Science Foundation and L-DEO’s
application for an MMPA incidental harassment authorization to be adequate and complete. The
National Science Foundation and L-DEO’s request is for take of a small number of 31 species of
marine mammals by MMPA Level A and Level B harassment. Neither the National Science
Foundation, L-DEO, nor NMFS Permits and Conservation Division expects serious injury or
mortality to result from the proposed activities; therefore, an MMPA incidental harassment
authorization is appropriate. The planned seismic survey is not expected to exceed one year;
hence, the NMFS Permits and Conservation Division does not expect subsequent MMPA
incidental harassment authorizations will be issued for this proposed action. The incidental
harassment authorization will be valid for a period of one year from the date of issuance. The
NMEFS Permits and Conservation Division proposes to issue the incidental harassment
authorization after April 2021, so that the National Science Foundation and L-DEQO’s will have
the incidental harassment authorization prior to the start of the proposed activities. Because the
National Science Foundation and L-DEO have tentatively scheduled the proposed activities to
begin on May 20, 2021 (seismic activities to begin on June 1, 2021), they have requested that the
incidental harassment authorization be issued by early May 2021.

3.2.1 National Marine Fisheries Service’s Proposed Incidental Harassment Authorization

The NMFS Permits and Conservation Division is proposing to issue an incidental harassment
authorization authorizing non-lethal “takes” by MMPA Level A and Level B harassment of
marine mammals incidental to the planned seismic survey. The incidental harassment
authorization will be valid for a period of one year from the date of issuance. The incidental
harassment authorization will authorize the incidental harassment of the following threatened
and endangered marine mammal species: Southern Resident killer whale (Orcinus orca), blue
whale (Balaenoptera musculus), fin whale (Balaenoptera physalus), Central America distinct
population segment (DPS) of humpback whale (Megaptera novaeangliae), Mexico DPS of
humpback whale, sei whale (Balaenoptera borealis), sperm whale (Physeter macrocephalus),
and Guadalupe fur seal (Arctocephalus townsendi). The proposed incidental harassment
authorization identifies requirements that the National Science Foundation must comply with as
part of its authorization.

On April 7, 2020, NMFS Permits and Conservation published a notice of proposed incidental
harassment authorization and request for comments on proposed incidental harassment
authorization and possible renewal in the Federal Register (85 FR 19580). The public comment
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period closed on May 7, 2020. Appendix A contains the final incidental harassment
authorization.

3.2.2 National Marine Fisheries Service’s Revisions to Proposed Incidental Harassment
Authorization

The NMFS Permits and Conservation Division made revisions to the proposed incidental
harassment authorization since the notice was published in the Federal Register on April 7, 2020
(85 FR 19580). The revisions are based on public comments received from the Marine Mammal
Commission and others. The revisions to the proposed incidental harassment authorization
include modifications to the incidental take estimates of marine mammals, operational
restrictions, mitigation measures, and survey lines. The proposed action was updated to reflect
these changes.

4 ACTION AREA

Action area means all areas affected directly, or indirectly, by the Federal action, and not just the
immediate area involved in the action (50 C.F.R. §402.02).

The proposed action will take place in the Northeast Pacific Ocean between approximately 42° to
51° North, and 124° to 130° West. The proposed action will take place within the exclusive
economic zones of U.S. and Canada, and the Canadian Internal Waters of Vancouver Island,
British Columbia.

The survey will occur in the U.S. Exclusive Economic Zone (370.4 kilometers [200 nautical
miles]) off Oregon and Washington in waters depths of approximately 60 to 4,400 meters (197 to
14,436 feet). The survey will also take place in the Exclusive Economic Zone of Canada, and the
territorial seas of Canada (off the coast of British Columbia). The nearest trackline to shore
would be about 12 kilometers off the coast of Oregon; the furthest trackline would be about 200
kilometers from shore. The state of Washington’s jurisdictional waters are 3 nautical miles from
shore (5.6 kilometers), and the state of Oregon claims 3 geographical miles (5.6 kilometers) from
shore as its jurisdictional waters. The survey tracklines themselves are outside the state
jurisdictional waters, and are far enough offshore that the ensonified area created by the airgun
blasts would not extend into the state waters of Oregon or Washington.

Under Canadian law, its maritime zones are categorized as Canadian Internal Waters, and the
Exclusive Economic Zone. Like the U.S., the Exclusive Economic Zone in Canada is 200
nautical miles (370.4 kilometers; Oceans Act [S.C. 1996, c. 31, Part I, 13(1)]). Canadian Internal
Waters are the waters “on the landward side of the baselines of the territorial sea of Canada”,
with territorial seas defined as 12 nautical miles (22 kilometers; Oceans Act [S.C. 1996, c. 31]).
Portions of the proposed survey tracklines in Canada will take place in the territorial seas of
Canada, as well as in the Canadian Exclusive Economic Zone. About 3.6 percent of the transect
lines (234 kilometers) would take place in Canadian Internal Waters.
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Representative tracklines for the proposed action are shown in Figure 3. The representative
tracklines shown in Figure 3 have a total length of approximately 6,540 kilometers. Some minor
deviation of the tracklines, including the order of operations, may occur for reasons such as poor
data quality, inclement weather, or mechanical issues with the equipment and/or research vessel.
The tracklines can occur anywhere within the coordinates noted in Figure 3.

The action area includes the survey tracklines, the transit for turns, and the area ensonified by the
airgun array during the seismic survey. The total amount of ensonified area for the proposed
seismic survey is approximately 79,582 square kilometers. Approximately 65.9 percent of the
ensonified area will occur in waters greater than 1,000 meters deep (52,439 square kilometers),
23,562 square kilometers (29.6 percent) would occur in waters 1,000 to 100 meters deep, and the
rest of the survey would take place in waters less than 100 meters deep (3,581 square kilometers,
or 4.5 percent). The turns are the path the R/V Marcus G. Langseth will take as it finishes one
survey trackline and transits to another; the airgun array will be active during turns. The action
area will also include the area covered by the R/V Marcus G. Langseth while transiting from its
port to the seismic survey area, and its return at the conclusion of the seismic survey. The R/V
Marcus G. Langseth and Oceanus are expected to leave the port of Newport, Oregon, and return
to the port of Seattle, Washington. The port locations may be subject to change.
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Figure 3. Map of the National Science Foundation and Lamont-Doherty Earth Observatory's high-
energy marine seismic survey in the Northeast Pacific Ocean, Cascadia Subduction Zone.
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4.1 Canadian Territorial Waters and the Action Area

Canada considers its territorial seas to extend out 12 nautical miles. A nation’s territorial seas is
the sovereign territory of that country. According to the draft Environmental Analysis that NSF
prepared for this action, most of the survey lines will take place outside the 12 nautical mile line.

NMEFS’ jurisdiction under the ESA and MMPA only applies to the portions of the seismic survey
that occur outside the 12 nautical mile boundary on the high seas.

The fact that portions of the proposed action fall both inside and outside of the 12 nautical mile
boundary (the high seas under the ESA) presents us with a complexity. For ESA section 7
consultations, we are required to examine the effects of the action throughout the entire action
area in making our jeopardy determination. However, we do not have authority under the ESA to
authorize incidental take within the sovereign territory of Canada (i.e., within 12 nautical mile).

The ESA defines action area as ““all areas to be affected directly or indirectly by the Federal
action and not merely the immediate area involved in the action.” Although portions of the
tracklines do not occur in the high seas (where the ESA has explicit jurisdiction), we are
obligated to consider the effects of the action throughout the entire action area. Therefore, we
must consider the 12 nautical mile boundary in relation to:

e The location of the tracklines, and
e The extent of the ensonified area.

By using GIS software, the L-DEO calculated the amount of survey tracklines and ensonified
areas that were inside Canadian territorial waters. They then calculated MMPA take both inside
Canadian territorial waters and for the entire action area (see Section 10.2).

This opinion considers two exposure scenarios to fulfill our requirements under the ESA:

1. Estimated exposure to determine the effects of the proposed action throughout the entire
action area (inside and outside the 12 nautical mile boundary), including as part of our the
jeopardy analysis, and

2. Estimated exposure in the portions of the action area where NMFS has jurisdiction under
the ESA to exempt take from an otherwise lawful activity in an ITS.

5 ENDANGERED SPECIES ACT-LISTED SPECIES AND PROPOSED AND
DESIGNATED CRITICAL HABITAT PRESENT IN THE ACTION AREA

This section identifies the ESA-listed species and designated and proposed critical habitat that
potentially occur within the action area (Table 5) that may be affected by the proposed action.
Marine mammal species are expected to occur in the seismic survey area in both offshore and
inshore waters. Migratory baleen whales, sperm whales, leatherback sea turtles, and Guadalupe
fur seals are likely more common in the offshore region during the summer, but other animals
like Southern Resident killer whales and feeding humpback whales are expected to occur closer
to shore.
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Table 5. Threatened and endangered species and designated and proposed
critical habitat that may be affected by the proposed action.

Species

ESA Status

Critical Habitat

Recovery Plan

Marine Mammals — Cetaceans

Blue Whale (Balaenoptera musculus) E-35FR 18319 ---- 07/1998

10/2018 - Draft
Fin Whale (Balaenoptera physalus) E-35FR 18319  ---- 75 FR 47538

07/2010
Gray Whale (Eschrichtius robustus) B
Western North Pacific Population E-35FR18319 -~ o
Humpback Whale (Megaptera E—-81FR 62259 86 FR 21082 11/1991
novaeangliae) — Central America DPS
Humpback Whale (Megaptera T—-81FR 62259 86 FR 21082 11/1991
novaeangliae) — Mexico DPS
Killer Whale (Orcinus orca) — Southern E — 70 FR 69903 71 FR 69054 73 FR 4176
Resident DPS Amendment 80 84 FR 99214 01/2008

FR 7380 (Proposed
Revision)
North Pacific Right Whale E-73FR 12024 73 FR 19000 78 FR 34347
(Eubalaena japonica) 06/2013
Sei Whale (Balaenoptera borealis) E-35FR 18319 ---- 12/2011
Sperm Whale (Physeter E-35FR 18319 - - 75 FR 81584
macrocephalus) 12/2010
Marine Mammals—Pinnipeds

Guadalupe Fur Seal (Arfocephalus T-50FR 51252 - - - -
fownsendi)
Steller Sea Lion (Eumetopias jubatus) — E —55 FR 49204 58 FR 45269 73 FR 11872
Western DPS* 2008

*The range of Western DPS of Steller sea lions is outside the action area; however, the critical habitat designated for the Western

DPS in Oregon falls within the action area.

Marine Reptiles

Green Turtle (Chelonia mydas) — East
Pacific DPS

T -81FR 20057

63 FR 28359
01/1998

Leatherback Turtle (Dermochelys
coriacea)

E — 35 FR 8491

44 FR 17710 and

10/1991 - U.S.

77 FR 4170

Caribbean,
Atlantic, and Gulf
of Mexico

63 FR 28359

05/1998 — U.S.
Pacific
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https://www.gpo.gov/fdsys/pkg/FR-1970-12-02/pdf/FR-1970-12-02.pdf#page=11
https://repository.library.noaa.gov/view/noaa/16004
https://www.fisheries.noaa.gov/resource/document/draft-recovery-plan-blue-whale-balaenoptera-musculus
https://www.gpo.gov/fdsys/pkg/FR-1970-12-02/pdf/FR-1970-12-02.pdf#page=11
http://www.gpo.gov/fdsys/granule/FR-2010-08-06/2010-19475/content-detail.html
https://repository.library.noaa.gov/view/noaa/4952
https://www.gpo.gov/fdsys/pkg/FR-1970-12-02/pdf/FR-1970-12-02.pdf#page=11
https://federalregister.gov/a/2016-21276
https://www.federalregister.gov/documents/2021/04/21/2021-08175/endangered-and-threatened-wildlife-and-plants-designating-critical-habitat-for-the-central-america
https://repository.library.noaa.gov/view/noaa/15993
https://federalregister.gov/a/2016-21276
https://www.federalregister.gov/documents/2021/04/21/2021-08175/endangered-and-threatened-wildlife-and-plants-designating-critical-habitat-for-the-central-america
https://repository.library.noaa.gov/view/noaa/15993
https://www.federalregister.gov/articles/2005/11/18/05-22859/endangered-and-threatened-wildlife-and-plants-endangered-status-for-southern-resident-killer-whales
https://www.federalregister.gov/documents/2015/02/10/2015-02604/listing-endangered-or-threatened-species-amendment-to-the-endangered-species-act-listing-of-the
https://www.federalregister.gov/documents/2015/02/10/2015-02604/listing-endangered-or-threatened-species-amendment-to-the-endangered-species-act-listing-of-the
https://www.federalregister.gov/articles/2006/11/29/06-9453/endangered-and-threatened-species-designation-of-critical-habitat-for-southern-resident-killer-whale
https://www.govinfo.gov/content/pkg/FR-2019-09-19/pdf/2019-20166.pdf
https://www.federalregister.gov/articles/2008/01/24/E8-1206/endangered-and-threatened-species-recovery-plans-final-recovery-plan-for-southern-resident-killer
https://repository.library.noaa.gov/view/noaa/15975
https://www.federalregister.gov/documents/2008/03/06/E8-4376/endangered-and-threatened-species-endangered-status-for-north-pacific-and-north-atlantic-right
https://www.federalregister.gov/documents/2008/04/08/E8-7233/endangered-and-threatened-species-designation-of-critical-habitat-for-north-pacific-right-whale
https://www.federalregister.gov/articles/2013/06/07/2013-13527/recovery-plan-for-the-north-pacific-right-whale-endangered-and-threatened-species
https://repository.library.noaa.gov/view/noaa/15978
https://www.gpo.gov/fdsys/pkg/FR-1970-12-02/pdf/FR-1970-12-02.pdf#page=11
https://repository.library.noaa.gov/view/noaa/15977
https://www.gpo.gov/fdsys/pkg/FR-1970-12-02/pdf/FR-1970-12-02.pdf#page=11
https://www.federalregister.gov/documents/2010/12/28/2010-32692/endangered-and-threatened-species-recovery-plan-for-the-sperm-whale
https://repository.library.noaa.gov/view/noaa/15976
http://cdn.loc.gov/service/ll/fedreg/fr050/fr050241/fr050241.pdf#page=24
https://www.gpo.gov/fdsys/pkg/FR-1990-11-26/pdf/FR-1990-11-26.pdf#page=194
https://www.gpo.gov/fdsys/pkg/FR-1993-08-27/pdf/FR-1993-08-27.pdf#page=49
https://www.federalregister.gov/documents/2008/03/05/E8-4235/endangered-and-threatened-species-revised-recovery-plan-for-distinct-population-segments-of-steller
https://repository.library.noaa.gov/view/noaa/15974
https://www.federalregister.gov/articles/2016/04/06/2016-07587/endangered-and-threatened-wildlife-and-plants-final-rule-to-list-eleven-distinct-population-segments
https://www.gpo.gov/fdsys/pkg/FR-1998-05-22/pdf/98-13763.pdf
https://repository.library.noaa.gov/view/noaa/15965
https://www.gpo.gov/fdsys/pkg/FR-1970-06-02/pdf/FR-1970-06-02.pdf#page=25
https://www.gpo.gov/fdsys/pkg/FR-1979-03-23/pdf/FR-1979-03-23.pdf
https://www.federalregister.gov/documents/2012/01/26/2012-995/endangered-and-threatened-species-final-rule-to-revise-the-critical-habitat-designation-for-the
https://www.fisheries.noaa.gov/resource/document/recovery-plan-leatherback-turtles-us-caribbean-atlantic-and-gulf-mexico
https://www.gpo.gov/fdsys/pkg/FR-1998-05-22/pdf/98-13763.pdf
https://www.fisheries.noaa.gov/resource/document/recovery-plan-us-pacific-populations-leatherback-turtle-dermochelys-coriacea

NSF Seismic Survey for the Cascadia Subduction Zone and the NMFS Permits Division’s Issuance of an IHA

Tracking No. OPR-2019-03434

Species ESA Status Critical Habitat Recovery Plan
Loggerhead Turtle (Caretta caretta) — E-76 FR 58868  ---- 63 FR 28359
North Pacific Ocean DPS

Fishes

Chinook Salmon (Oncorhynchus T-70 FR 37160 70 FR 52488 81 FR 70666
tshawytscha) — California Coastal ESU
Chinook Salmon (Oncorhynchus T-70FR 37160 70 FR 52488 79 FR 42504
tshawytscha) — Central Valley Spring-
Run ESU
Chinook Salmon (Oncorhynchus T-70FR 37160 70 FR 52629 78 FR 41911
tshawytscha) — Lower Columbia River
ESU
Chinook Salmon (Oncorhynchus T-70FR 37160 70 FR 52629 72 FR 2493
tshawytscha) — Puget Sound ESU
Chinook Salmon (Oncorhynchus E-70FR 37160 58 FR 33212 79 FR 42504
tshawytscha) — Sacramento River
Winter-Run ESU
Chinook Salmon (Oncorhynchus T-70FR 37160 58 FR 68543 80 FR 67386
tshawytscha) — Snake River Fall-Run (Draft)
ESU
Chinook Salmon (Oncorhynchus T-70FR 37160 64 FR 57399 81 FR 74770
tshawytscha) — Snake River (Draft)
Spring/Summer Run ESU 11-2017-Final
Chinook Salmon (Oncorhynchus E-70FR 37160 70 FR 52629 72 FR 57303
tshawytscha) — Upper Columbia River
Spring-Run ESU
Chinook Salmon (Oncorhynchus T-70FR 37160 70 FR 52629 76 FR 52317
tshawytscha) — Upper Willamette River
ESU
Chum Salmon (Oncorhynchus keta) — T-70FR 37160 70 FR 52629 78 FR 41911
Columbia River ESU
Chum Salmon (Oncorhynchus keta) — T-70FR 37160 70 FR 52629 72 FR 29121
Hood Canal Summer-Run ESU
Coho Salmon (Oncorhynchus kisutch)— E —-70FR 37160 64 FR 24049 77 FR 54565
Central California Coast ESU
Coho Salmon (Oncorhynchus kisutch)— T-70FR 37160 81 FR 9251 78 FR 41911
Lower Columbia River ESU
Coho Salmon (Oncorhynchus kisutch)— T—-73 FR7816 73 FR 7816 81 FR 90780
Oregon Coast ESU
Coho Salmon (Oncorhynchus kisutch)— T—-70FR 37160 64 FR 24049 79 FR 58750
Southern Oregon and Northern
California Coasts ESU
Eulachon (Thaleichthys pacificus) — T-75FR 13012 76 FR 65323 9/2017

Southern DPS
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https://www.federalregister.gov/documents/2011/09/22/2011-23960/endangered-and-threatened-species-determination-of-nine-distinct-population-segments-of-loggerhead
https://www.gpo.gov/fdsys/pkg/FR-1998-05-22/pdf/98-13763.pdf
https://www.federalregister.gov/articles/2005/06/28/05-12351/endangered-and-threatened-species-final-listing-determinations-for-16-esus-of-west-coast-salmon-and
https://www.federalregister.gov/articles/2005/09/02/05-16389/endangered-and-threatened-species-designation-of-critical-habitat-for-seven-evolutionarily
https://www.federalregister.gov/documents/2016/10/13/2016-24716/endangered-and-threatened-species-recovery-plans
https://www.federalregister.gov/articles/2005/06/28/05-12351/endangered-and-threatened-species-final-listing-determinations-for-16-esus-of-west-coast-salmon-and
https://www.federalregister.gov/articles/2005/09/02/05-16389/endangered-and-threatened-species-designation-of-critical-habitat-for-seven-evolutionarily
https://www.federalregister.gov/articles/2014/07/22/2014-17177/endangered-and-threatened-species-recovery-plans
https://www.federalregister.gov/articles/2005/06/28/05-12351/endangered-and-threatened-species-final-listing-determinations-for-16-esus-of-west-coast-salmon-and
https://www.federalregister.gov/articles/2005/09/02/05-16391/endangered-and-threatened-species-designation-of-critical-habitat-for-12-evolutionarily-significant
https://www.federalregister.gov/articles/2013/07/12/2013-16710/endangered-and-threatened-species-recovery-plans
https://www.federalregister.gov/articles/2005/06/28/05-12351/endangered-and-threatened-species-final-listing-determinations-for-16-esus-of-west-coast-salmon-and
https://www.federalregister.gov/articles/2005/09/02/05-16391/endangered-and-threatened-species-designation-of-critical-habitat-for-12-evolutionarily-significant
https://www.federalregister.gov/articles/2007/01/19/E7-810/endangered-and-threatened-species-recovery-plans
https://www.federalregister.gov/articles/2005/06/28/05-12351/endangered-and-threatened-species-final-listing-determinations-for-16-esus-of-west-coast-salmon-and
https://www.gpo.gov/fdsys/pkg/FR-1993-06-16/pdf/FR-1993-06-16.pdf#page=36
https://www.federalregister.gov/articles/2014/07/22/2014-17177/endangered-and-threatened-species-recovery-plans
https://www.federalregister.gov/articles/2005/06/28/05-12351/endangered-and-threatened-species-final-listing-determinations-for-16-esus-of-west-coast-salmon-and
https://www.gpo.gov/fdsys/pkg/FR-1993-12-28/pdf/FR-1993-12-28.pdf#page=49
https://www.federalregister.gov/documents/2015/11/02/2015-27854/endangered-and-threatened-species-recovery-plans
https://www.federalregister.gov/articles/2005/06/28/05-12351/endangered-and-threatened-species-final-listing-determinations-for-16-esus-of-west-coast-salmon-and
https://www.federalregister.gov/articles/1999/10/25/99-27585/designated-critical-habitat-revision-of-critical-habitat-for-snake-river-springsummer-chinook-salmon
https://www.federalregister.gov/documents/2016/10/27/2016-25973/endangered-and-threatened-species-recovery-plans
https://www.fisheries.noaa.gov/resource/document/recovery-plan-snake-river-spring-summer-chinook-salmon-and-snake-river-basin
https://www.federalregister.gov/articles/2005/06/28/05-12351/endangered-and-threatened-species-final-listing-determinations-for-16-esus-of-west-coast-salmon-and
https://www.federalregister.gov/articles/2005/09/02/05-16391/endangered-and-threatened-species-designation-of-critical-habitat-for-12-evolutionarily-significant
https://www.federalregister.gov/articles/2007/10/09/E7-19812/endangered-and-threatened-species-recovery-plans
https://www.federalregister.gov/articles/2005/06/28/05-12351/endangered-and-threatened-species-final-listing-determinations-for-16-esus-of-west-coast-salmon-and
https://www.federalregister.gov/articles/2005/09/02/05-16391/endangered-and-threatened-species-designation-of-critical-habitat-for-12-evolutionarily-significant
https://www.federalregister.gov/articles/2011/08/22/2011-21383/endangered-and-threatened-species-recovery-plans
https://www.federalregister.gov/articles/2005/06/28/05-12351/endangered-and-threatened-species-final-listing-determinations-for-16-esus-of-west-coast-salmon-and
https://www.federalregister.gov/articles/2005/09/02/05-16391/endangered-and-threatened-species-designation-of-critical-habitat-for-12-evolutionarily-significant
https://www.federalregister.gov/articles/2013/07/12/2013-16710/endangered-and-threatened-species-recovery-plans
https://www.federalregister.gov/articles/2005/06/28/05-12351/endangered-and-threatened-species-final-listing-determinations-for-16-esus-of-west-coast-salmon-and
https://www.federalregister.gov/articles/2005/09/02/05-16391/endangered-and-threatened-species-designation-of-critical-habitat-for-12-evolutionarily-significant
https://www.federalregister.gov/documents/2007/05/24/E7-10074/endangered-and-threatened-species-recovery-plans
https://www.federalregister.gov/articles/2005/06/28/05-12351/endangered-and-threatened-species-final-listing-determinations-for-16-esus-of-west-coast-salmon-and
https://www.federalregister.gov/articles/1999/05/05/99-11187/designated-critical-habitat-central-california-coast-and-southern-oregonnorthern-california-coasts
https://www.federalregister.gov/articles/2012/09/05/2012-21850/endangered-and-threatened-species-recovery-plans
https://www.federalregister.gov/articles/2005/06/28/05-12351/endangered-and-threatened-species-final-listing-determinations-for-16-esus-of-west-coast-salmon-and
https://www.federalregister.gov/articles/2016/02/24/2016-03409/endangered-and-threatened-species-designation-of-critical-habitat-for-lower-columbia-river-coho
https://www.federalregister.gov/articles/2013/07/12/2013-16710/endangered-and-threatened-species-recovery-plans
https://www.federalregister.gov/articles/2008/02/11/08-552/endangered-and-threatened-species-final-threatened-listing-determination-final-protective
https://www.federalregister.gov/articles/2008/02/11/08-552/endangered-and-threatened-species-final-threatened-listing-determination-final-protective
https://www.federalregister.gov/documents/2016/12/15/2016-30126/endangered-and-threatened-species-recovery-plan-for-oregon-coast-coho-salmon-esu
https://www.federalregister.gov/articles/2005/06/28/05-12351/endangered-and-threatened-species-final-listing-determinations-for-16-esus-of-west-coast-salmon-and
https://www.federalregister.gov/articles/1999/05/05/99-11187/designated-critical-habitat-central-california-coast-and-southern-oregonnorthern-california-coasts
https://www.federalregister.gov/articles/2014/09/30/2014-23230/endangered-and-threatened-species-recovery-plans
https://www.federalregister.gov/articles/2010/03/18/2010-5996/endangered-and-threatened-wildlife-and-plants-threatened-status-for-southern-distinct-population
https://www.federalregister.gov/articles/2011/10/20/2011-26950/endangered-and-threatened-species-designation-of-critical-habitat-for-the-southern-distinct
https://www.westcoast.fisheries.noaa.gov/publications/protected_species/other/eulachon/final_eulachon_recovery_plan_09-06-2017-accessible.pdf

NSF Seismic Survey for the Cascadia Subduction Zone and the NMFS Permits Division’s Issuance of an IHA
Tracking No. OPR-2019-03434

Species ESA Status Critical Habitat Recovery Plan
Green Sturgeon (Acipenser medirostris) T -—71FR 17757 74 FR 52300 2010 (Outline)
— Southern DPS 8/2018- Final
Sockeye Salmon (Oncorhynchus nerka) T —70FR 37160 70 FR 52630 74 FR 25706
— Ozette Lake ESU
Sockeye Salmon (Oncorhynchus nerka) E —70 FR 37160 58 FR 68543 80 FR 32365
— Snake River ESU
Steelhead Trout (Oncorhynchus mykiss) T-—71FR 834 70 FR 52487 79 FR 42504
— California Central Valley DPS
Steelhead Trout (Oncorhynchus mykiss) T-—71FR 834 70 FR 52487 81 FR 70666
— Central California Coast DPS
Steelhead Trout (Oncorhynchus mykiss) T-—71FR 834 70 FR 52629 78 FR 41911
— Lower Columbia River DPS
Steelhead Trout (Oncorhynchus mykiss) T-—71FR 834 70 FR 52629 74 FR 50165
— Middle Columbia River DPS
Steelhead Trout (Oncorhynchus mykiss) T-—71FR 834 70 FR 52487 81 FR 70666
— Northern California DPS
Steelhead Trout (Oncorhynchus mykiss) T-72FR 26722 81 FR 9251 - -
— Puget Sound DPS
Steelhead Trout (Oncorhynchus mykiss) T-—71FR 834 70 FR 52629 81 FR 74770
— Snake River Basin DPS (Draft)

11-2017-Final
Steelhead Trout (Oncorhynchus mykiss) T-71FR 834 70 FR 52487 78 FR 77430
— South-Central California Coast DPS
Steelhead Trout (Oncorhynchus mykiss) E —71FR 834 70 FR 52487 77 FR 1669
— Southern California DPS
Steelhead Trout (Oncorhynchus mykiss) T-—71FR 834 70 FR 52629 72 FR 57303
— Upper Columbia River DPS
Steelhead Trout (Oncorhynchus mykiss) T-—71FR 834 70 FR 52629 76 FR 52317
— Upper Willamette River DPS
Boccaccio (Sebastes paucispinis) — E—-75FR 22276 79 FR 68041 81 FR 54556
Puget Sound/Georgia Basin DPS and 82 FR 7711 (Draft)
10/2017

Yelloweye Rockfish (Sebastes T-75FR 22276 79 FR 68041 81 FR 54556
rubberimus) — Puget Sound/Georgia and 82 FR 7711 (Draft)
Basin DPS 10/2017

6 POTENTIAL STRESSORS

The proposed action involves multiple activities, each of which can create stressors. Stressors are
any physical, chemical, or biological entity that may directly or indirectly induce an adverse

response either in an ESA-listed species or their designated critical habitat. During consultation,

we deconstructed the proposed action to identify stressors that are reasonably certain to result
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https://www.federalregister.gov/articles/2006/04/07/06-3326/endangered-and-threatened-wildlife-and-plants-threatened-status-for-southern-distinct-population
https://www.federalregister.gov/articles/2009/10/09/E9-24067/endangered-and-threatened-wildlife-and-plants-final-rulemaking-to-designate-critical-habitat-for-the
http://www.westcoast.fisheries.noaa.gov/publications/protected_species/other/green_sturgeon/green_sturgeon_sdps_recovery_outline2010.pdf
https://www.fisheries.noaa.gov/resource/document/final-recovery-plan-southern-distinct-population-segment-north-american-green
https://www.federalregister.gov/articles/2005/06/28/05-12351/endangered-and-threatened-species-final-listing-determinations-for-16-esus-of-west-coast-salmon-and
https://www.federalregister.gov/articles/2005/09/02/05-16391/endangered-and-threatened-species-designation-of-critical-habitat-for-12-evolutionarily-significant
https://www.federalregister.gov/articles/2009/05/29/E9-12558/endangered-and-threatened-species-recovery-plans
https://www.federalregister.gov/articles/2005/06/28/05-12351/endangered-and-threatened-species-final-listing-determinations-for-16-esus-of-west-coast-salmon-and
https://www.gpo.gov/fdsys/pkg/FR-1993-12-28/pdf/FR-1993-12-28.pdf#page=49
https://www.federalregister.gov/documents/2015/06/08/2015-13854/endangered-and-threatened-species-recovery-plans
https://www.federalregister.gov/articles/2006/01/05/06-47/endangered-and-threatened-species-final-listing-determinations-for-10-distinct-population-segments
https://www.federalregister.gov/articles/2005/09/02/05-16389/endangered-and-threatened-species-designation-of-critical-habitat-for-seven-evolutionarily
https://www.federalregister.gov/articles/2014/07/22/2014-17177/endangered-and-threatened-species-recovery-plans
https://www.federalregister.gov/articles/2006/01/05/06-47/endangered-and-threatened-species-final-listing-determinations-for-10-distinct-population-segments
https://www.federalregister.gov/articles/2005/09/02/05-16389/endangered-and-threatened-species-designation-of-critical-habitat-for-seven-evolutionarily
https://www.federalregister.gov/documents/2016/10/13/2016-24716/endangered-and-threatened-species-recovery-plans
https://www.federalregister.gov/articles/2006/01/05/06-47/endangered-and-threatened-species-final-listing-determinations-for-10-distinct-population-segments
https://www.federalregister.gov/articles/2005/09/02/05-16391/endangered-and-threatened-species-designation-of-critical-habitat-for-12-evolutionarily-significant
https://www.federalregister.gov/articles/2013/07/12/2013-16710/endangered-and-threatened-species-recovery-plans
https://www.federalregister.gov/articles/2006/01/05/06-47/endangered-and-threatened-species-final-listing-determinations-for-10-distinct-population-segments
https://www.federalregister.gov/articles/2005/09/02/05-16391/endangered-and-threatened-species-designation-of-critical-habitat-for-12-evolutionarily-significant
https://www.federalregister.gov/articles/2009/09/30/E9-23604/endangered-and-threatened-species-recovery-plans
https://www.federalregister.gov/articles/2006/01/05/06-47/endangered-and-threatened-species-final-listing-determinations-for-10-distinct-population-segments
https://www.federalregister.gov/articles/2005/09/02/05-16389/endangered-and-threatened-species-designation-of-critical-habitat-for-seven-evolutionarily
http://www.westcoast.fisheries.noaa.gov/publications/recovery_planning/salmon_steelhead/domains/north_central_california_coast/Final%20Materials/frn_2016-24716.pdf
https://www.federalregister.gov/articles/2007/05/11/E7-9089/endangered-and-threatened-species-final-listing-determination-for-puget-sound-steelhead
https://www.federalregister.gov/articles/2016/02/24/2016-03409/endangered-and-threatened-species-designation-of-critical-habitat-for-lower-columbia-river-coho
https://www.federalregister.gov/articles/2006/01/05/06-47/endangered-and-threatened-species-final-listing-determinations-for-10-distinct-population-segments
https://www.federalregister.gov/articles/2005/09/02/05-16391/endangered-and-threatened-species-designation-of-critical-habitat-for-12-evolutionarily-significant
https://www.federalregister.gov/documents/2016/10/27/2016-25973/endangered-and-threatened-species-recovery-plans
https://www.fisheries.noaa.gov/resource/document/recovery-plan-snake-river-spring-summer-chinook-salmon-and-snake-river-basin
https://www.federalregister.gov/articles/2006/01/05/06-47/endangered-and-threatened-species-final-listing-determinations-for-10-distinct-population-segments
https://www.federalregister.gov/articles/2005/09/02/05-16389/endangered-and-threatened-species-designation-of-critical-habitat-for-seven-evolutionarily
https://www.federalregister.gov/articles/2013/12/23/2013-30478/endangered-and-threatened-species-recovery-plans
https://www.federalregister.gov/articles/2006/01/05/06-47/endangered-and-threatened-species-final-listing-determinations-for-10-distinct-population-segments
https://www.federalregister.gov/articles/2005/09/02/05-16389/endangered-and-threatened-species-designation-of-critical-habitat-for-seven-evolutionarily
https://www.federalregister.gov/articles/2012/01/11/2012-392/endangered-and-threatened-species-recovery-plan-for-the-southern-california-steelhead-distinct
https://www.federalregister.gov/articles/2006/01/05/06-47/endangered-and-threatened-species-final-listing-determinations-for-10-distinct-population-segments
https://www.federalregister.gov/articles/2005/09/02/05-16391/endangered-and-threatened-species-designation-of-critical-habitat-for-12-evolutionarily-significant
https://www.federalregister.gov/articles/2007/10/09/E7-19812/endangered-and-threatened-species-recovery-plans
https://www.federalregister.gov/articles/2006/01/05/06-47/endangered-and-threatened-species-final-listing-determinations-for-10-distinct-population-segments
https://www.federalregister.gov/articles/2005/09/02/05-16391/endangered-and-threatened-species-designation-of-critical-habitat-for-12-evolutionarily-significant
https://www.federalregister.gov/articles/2011/08/22/2011-21383/endangered-and-threatened-species-recovery-plans
https://www.federalregister.gov/articles/2010/04/28/2010-9847/endangered-and-threatened-wildlife-and-plants-threatened-status-for-the-puget-soundgeorgia-basin
https://www.federalregister.gov/d/2017-00559
https://www.federalregister.gov/articles/2014/11/13/2014-26558/endangered-and-threatened-species-designation-of-critical-habitat-for-the-puget-soundgeorgia-basin
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from the proposed activities. These can be categorized as pollution (e.g., exhaust, fuel, oil, trash),
vessel strikes, acoustic and visual disturbance (research vessel, multi-beam echosounder, sub-
bottom profiler, acoustic Doppler current profiler, ocean bottom seismometers, ocean bottom
nodes, and seismic airgun array), and entanglement in towed seismic equipment (hydrophone
streamers). Below we provide information on these potential stressors. Furthermore, the
proposed action includes several conservation measures described in Section 3.1.5. that are
designed to minimize effects that may result from these potential stressors. While we consider all
of these measures important and expect them to be effective in minimizing the effects of
potential stressors, they do not completely eliminate the identified stressors. Nevertheless, we
treat them as part of the proposed action and fully consider them when evaluating the effects of
the proposed action (Section 3).

6.1 Pollution

The operation of the R/V Marcus G. Langseth and R/V Oceanus as a result of the proposed
action may result in pollution from exhaust, fuel, oil, trash, and other debris. Air and water
quality are the basis of a healthy environment for all species. Emissions pollute the air, which
could be harmful to air-breathing organisms and lead to ocean pollution (Duce et al. 1991;
Chance et al. 2015). The release of marine debris such as paper, plastic, wood, glass, and metal
associated with vessel operations can also have adverse effects on marine species most
commonly through entanglement or ingestion (Gall and Thompson 2015), while the discharge of
gray water and wastewater (containing pollutants) from the vessels can degrade habitat for
marine life. While lethal and non-lethal effects to air-breathing marine animals such sea turtles,
birds, and marine mammals from marine debris are well documented, marine debris also
adversely affects marine fish (Gall and Thompson 2015). In addition, the ocean bottom
seismometers and nodes have anchors that will remain after the recording devices (nodes,
seismometers) are retrieved, constituting marine debris.

6.2 Vessel Strikes

Seismic surveys necessarily involve vessel traffic within the marine environment, and the transit
of any research vessel in waters inhabited by ESA-listed species carries the risk of a vessel
strike. Vessel strikes are known to adversely affect ESA-listed marine mammals, sea turtles, and
fishes (Laist et al. 2001; NMFS and USFWS 2008; Brown and Murphy 2010; Work et al.
2010b). The probability of a vessel collision depends on the number, size, and speed of vessels,
as well as the distribution, abundance, and behavior of the species (Laist et al. 2001; Jensen and
Silber 2004; Hazel et al. 2007; Vanderlaan and Taggart 2007; Conn and Silber 2013a). If an
animal is struck by a research vessel, it may experience minor, non-lethal injuries, serious
injuries, or death.

6.3 Operational Noise and Visual Disturbance from Vessels and Equipment

The proposed action will produce a variety of different sounds associated with the operation of
the vessels and the equipment, including: multi-beam echosounders, sub-bottom profilers,
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acoustic Doppler current profilers, ROVs, ocean bottom seismometers, ocean bottom nodes, and
airgun arrays that may produce an acoustic disturbance or otherwise affect ESA-listed species.
Operational noise from vessels and equipment may also make the area in and around the sound
source undesirable for marine life (prey species like fishes and invertebrates, as well as ESA-
listed species), causing them to vacate a particular area. This stressor involves the presence of
vessels (and associated equipment) that produce a visual disturbance that may affect ESA-listed
marine mammals, sea turtles, and fishes.

6.4 Gear Interaction

The towed seismic equipment (e.g., airgun array and hydrophones) and the ROV’s cables that
will be used in the proposed seismic survey activities may pose a risk of entanglement to ESA-
listed species. The gear used in the proposed action may also strike ESA-listed species while in
use, or during deployment or retrieval, resulting in injury. This is a possibility for the oceans
bottom seismometers in particular, as they will be lowered into the water from the vessel by a
boom, and then, weighted down with an 80-kilogram steel anchor, would drop to the ocean floor.
Entanglement can result in death or injury of marine mammals, sea turtles, and fishes (Moore et
al. 2009a; Moore et al. 2009b; Deakos and H. 2011; Van Der Hoop et al. 2013a; Van der Hoop et
al. 2013b; Duncan et al. 2017). Marine mammal, sea turtle, and fish entanglement, or bycatch, is
a global problem that every year results in the death of hundreds of thousands of animals
worldwide. Entangled marine mammals and sea turtles may drown or starve due to being
restricted by gear, suffer physical trauma and systemic infections, and/or be hit by vessels due to
an inability to avoid them. For smaller animals like sea turtles, death is usually quick, due to
drowning. However, large whales can typically pull gear, or parts of it, off the ocean floor, and
are generally not in immediate risk of drowning. Nonetheless, depending on the entanglement,
towing gear for long periods may prevent a whale from being able to feed, migrate, or reproduce
(Van der Hoop et al. 2017; Lysiak et al. 2018).

7 SPECIES AND CRITICAL HABITAT NOT LIKELY TO BE ADVERSELY AFFECTED

NMEFS uses two criteria to identify the ESA-listed species and critical habitats that are not likely
to be adversely affected by the proposed action, as well as the effects of activities that are
consequences of the Federal agency’s proposed action. The first criterion is exposure, or some
reasonable expectation of a co-occurrence, between one or more potential stressors associated
with the proposed activities and ESA-listed species or designated critical habitat. If we conclude
that an ESA-listed species or designated critical habitat is not likely to be exposed to the
proposed activities, we must also conclude that the species or critical habitat is not likely to be
adversely affected by those activities.

The second criterion is the probability of a response given exposure. ESA-listed species or
designated critical habitat that co-occur with a stressor of the action but are not likely to respond
to the stressor are also not likely to be adversely affected by the proposed action. We applied
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these criteria to the ESA-species and designated critical habitats in Table 5 and we summarize
our results below.

The probability of an effect on a species or designated critical habitat is a function of exposure
intensity and susceptibility of a species to a stressor’s effects (i.e., probability of response). An
action warrants a "may affect, not likely to be adversely affected" finding when its effects are
wholly beneficial, insignificant or discountable. Beneficial effects have an immediate positive
effect without any adverse effects to the species or habitat.

Insignificant effects relate to the size or severity of the impact and include those effects that are
undetectable, not measurable, or so minor that they cannot be meaningfully evaluated.
Insignificant is the appropriate effect conclusion when plausible effects are going to happen, but
will not rise to the level of constituting an adverse effect.

Discountable effects are those that are extremely unlikely to occur. For an effect to be
discountable, there must be a plausible adverse effect (i.e., a credible effect that could result from
the action and that would be an adverse effect if it did impact a listed species), but it is very
unlikely to occur.

In this section, we evaluate effects from the proposed action’s stressors (Section 7.1) to
numerous ESA-listed species and proposed or designated critical habitat that may be affected,
but are not likely to be adversely affected by the proposed action. We also identify ESA-listed
species and proposed or designated critical habitat that are not likely to be adversely affected by
the proposed action (Section 7.2)

7.1 Stressors Not Likely to Adversely Affect Species

There are a number of stressors that could result from the proposed action as described in Section
6. We consider several of these stressors not likely to adversely affect species, and provide our
rationale in the sections below. We also discuss the effects of these stressors on designated and
proposed critical habitat in Section 7.2.5.

7.1.1 Pollution

Pollution in the form of vessel exhaust, fuel or oil spills or leaks, and trash or other debris
resulting from the use of vessels as part of the proposed action could result in impacts to ESA-
listed marine mammals, sea turtles, and fishes.

Vessel exhaust (i.e., air pollution) would occur during the entirety of the proposed action, during
all vessel transit and operations, and could affect air-breathing ESA-listed species such as marine
mammals and sea turtles. It is unlikely that vessel exhaust resulting from the operation of the
R/V Marcus G. Langseth or R/V Oceanus would have a measurable impact on ESA-listed
marine mammals or sea turtles given the relatively short duration of the proposed action (~37
days), the brief amount of time that whales and sea turtles spend at the surface, and the various
regulations to minimize air pollution from vessel exhaust, such as NSF’s compliance with the
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Act to Prevent Pollution from Ships. For these reasons, the effects that may result from vessel
exhaust on ESA-listed marine mammals and sea turtles are considered insignificant.

Discharges into the water from research vessels (the R/V Marcus G. Langseth and the R/V
Oceanus, and the support vessel) in the form of wastewater or leakages of fuel or oil are
possible, though effects of any spills to ESA-listed marine mammals, sea turtles, and fishes
considered in this opinion will be minimal, if they occur at all. Wastewater from the vessels
would be treated in accordance with U.S. Coast Guard standards. The potential for fuel or oil
leakages is extremely unlikely. An oil or fuel leak could pose a significant risk to the vessel and
its crew and actions to correct a leak should occur immediately to the extent possible. The
research vessels used during the National Science Foundation-funded seismic survey have spill-
prevention plans, which allow a rapid response to a spill in the event one occurs. In the event that
a leak should occur, the response would prevent a widespread, high dose contamination
(excluding the remote possibility of severe damage to the vessels) that will impact ESA-listed
species directly or pose hazards to their food sources that may be part of proposed or designated
critical habitat in the action area. Because the potential for oil or fuel leakage is extremely
unlikely to occur, we find that the risk from this potential stressor on ESA-listed marine
mammals, sea turtles, and fishes is discountable.

Trash or other debris resulting from the proposed action may affect ESA-listed marine mammals,
sea turtles, and fishes. Any marine debris (e.g., plastic, paper, wood, metal, glass) that might be
released would be accidental. The National Science Foundation follows standard, established
guidance on the handling and disposal of marine trash and debris during the seismic survey. The
gear used in the proposed action may also result in marine debris. The ocean bottom nodes
would be deployed and retrieved by the ROV, so there would be no components of those devices
left behind. However, the ocean bottom seismometers would be released from the attached
anchor and float to the surface for retrieval, leaving the anchor behind as debris on the ocean
floor. There would be a total of 115 ocean bottom seismometer anchors left behind. Anchors that
are placed within the boundaries of the Olympic Coast National Marine Sanctuary would be
made of cement. Other ocean bottom seismometers would be made of steel. Although these
anchors can be considered debris, we do not believe t